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Multi-user system 

Fortunately we can readily expand your 
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lor -ur.ri ng any combination of CPrM™ 

software, simultaneously. 

Up to 72 megabytes 

We can increase your floppy disc storage 

to ? megabytes if necessary. And if that's not 
enough, we can also add Crom emeu's lion:! 
discs to provide you with up to an amazing 
72 megabytes on-line. 

Rely on MicroCentre 

Remember — at MicroCentre we fully 
understand Cromemco systems Thru s why 

to MicroCentre. A 
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For fj Cromemco... call the experts 

Tel. 031-556 7354 

Micro Centre 

Complete Micro Systems Ltd., 30 Dundas Street, Edinburgh EH3 6JN 
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Without breaking any of the rules 
for printer quality, Facit now breaks the 
economic rules by inmjduciug its Low- 
Cost Printer Family. Featuring the mod- 
els Fadt 4520, 4521, 4525 and 4526. 

Here you find 80 and 132 column 
printing formats, journal roll as well as 
pin and tractor feed, 100 and 150 cps 
9x7 and 9x9 matrix and even true 
descenders. 

A printer family that combines the 
performance and reliability of the ad- 
vanced printer with the cost of the small. 
To provide versatile, heavy-duty, 100% 
duty cycle printing functions. 

The bidirectional print mechanism, 
monitored and controlled by the power- 
ful Z-80 mieropn icossor, makes Facit 
Low-Cost Printers intelligent, fast and 
flexible for use in personal computer 
systems in business and industry, data- 
logging, as well as small business com- 
puters and educational applications. 

This is further emphasized by the 
low noise level and the fact that European 
safety and interference standards are 
fully met. 

Serial RS-232 and parallel interfaces 
are standard. And all language versions 
current in Europe are catered for, includ- 
ing US ASCII. 

So when comparing printers: 
Think professionally. Contact Fadt. 
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Had the abjective been to provide work 


computer science at MIT, losef Wci/cn 
baum, so succinctly put it, "Like children 
with a hammer, they view the world as a 

you repeat rather than learn from. Thus 






for the mentally handicapped, this clenriv 
would have been laudable, but what must 






be of long-term concern to all of us is that 

some highly skilled work, through which 

ledge that Polanyi used to talk about, is 


they are quite happily beginning to repeat 
in the field of white collar, intellectu.il. 
conceptual work, and in the so-called new 
jobs, most of the mistakes we already 

made at such enormous cost at earlier his- 










being eliminated. This raises serious ques- 
tions as to where the next generations of 
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For the technocrats, however, this is a 
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Buy a microcomputer for under £1,000, 
and you could be on your own! 
Unless it's a Commodore PET. ( 
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fng apace in the field of whil 
inieNettii.il work. and computers are be- 
ing used as a Trojan Horse for its intro- 
duction. The problems cxis I right through 
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The optimum straitjacket 

Ai the other end of the creative spec- 
queen of the arts rather than the father of 
technology" - are likewise deskilled. 
Architects, using interactive graphic sys- 
tems with packages such as HARNESS, 
are confronted with a systcmatised ap- 
proach to the design of building in which 
they are required to use a number of pre- 
determined architectural elements. They 
are thus reduced to using a sophisticated 
LEGO set and [heir creativity is limited to 
choosing how the elements might be dis- 
posed by shifting them around a VDU 
screen, the elements themselves cannot 
be changed. They have been optimised! 

ft might be argued, in defence of these 

tional growth areas' associated with com- 
puting, thi 



; Administration as a Produt 
System" reported in the Academy of 
Management Journal, is symptomatic of 
the geiier.il tendency. This article employs 
the terminology used to describe arademic 
fcalures and activities in the form of a fac- 
tory model. It is strongly indicative of the 
underlying philosophy. 

Thus, the recruitment of students is re- 
ferred to as "material procurement", re- 
cruiting oi (acuity .is "resource planning 
and development", faculty research and 

struclinnal methods planning as "process 

planning", examinations and award of 

III" a " 



classroom instruction bv the faculty. The 
fifth criterion is the regular faculty effort 
devoted to major departmental duties 
measured in equivalent course sections. 
. Finally, criterion si* is the regular faculty 
effort devoted to additional activities such 

Terms such as 'teaching time', 'teaching 
loads' and 'faculty effbrf are used 
throughout. This will mean that whoever 
makes a decision about criterion weight 
must have very precise times for the dif- 
ferent functions, and thus the basis is 

like that on the shop floor. The justifica- 
tion will no doubf be that 
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However, despite fhe veneer of math, 
matical objectivity, it is the subjects 
judgement of the so called decision mak 
fh.it determine- the key U function. Th 
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not the academic staff themselves 
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trol over their work environment. If, for 
example, a faculty member is informed via 
the computer that he or she is taking too 
long on teaching, or spending too much 
time in research, or has been rendered 
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undertaking work of growing skill and 
creativity. To suggest this would be to fail 
completely to understand the historical 
tendency todeskrllflW work Programming 
itself is being reduced lo routines and, as 
Philip Kraft shows in his book "Programs 
and Managers - The Routinization of 
Computer Programming in the United 
States", the deskiller is himself deskilled 
as structural programming breaks with the 
universal (if shortl tradition of idiosyn- 
cratic software production. 

The computer is not only used as a 
Trojan Horse for Taylorism in the fields of 
management and scientific work. Evci ' 



'In my system, the workman is 
told precisely what he is to do 
and how he is to do it and any 
improvement he makes upon 
the instructions given to him 
is fatal to success' 
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worth recalling 

We really should not be surprised that 
this is how computer systems are being 
used, or this is what they are doing to 

human beings. These are precisely [he ob- 
jectives of Ihe vast multinational corpora - 

ents [he captains ol these corporations arc 
'-'-'- frank about the politic,! I nat- 
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non-alienated work. Tho 
engaged in the physical and pure sciences 
will be pleased to learn that these impor- 
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will not be left to Ihe subjechve ram Mings 
of the sociologist, or the tainted ideology 
of the political economist The full analy- 

and the penetrating logic of mathematical 
method have been brought to bear on 
them. They will undoubtedly produce a 

completely 'objective' solution to Ihe pro- 

For example, the notion of utilising 
factory models to optimise university and 
polytechnic productivity has been serious- 
ly proposed. We now have Ihe rather 
ironic development in which some of 
those who at university helped to develop 
the scientific management production svs 



imaginary, will be dented. In [he not loo 
distant future, many faculty members 
may well find themselves subordinated to 
Ihe process in the interests of efficiency as 
are workers on the shop floor. 

To get down to the real 'science' of il we 
can look at the proposals or Ocntrrinn. 
Dyer and Frieberg in "An Interactive Ap- 
proach of Mul fieri lerion Optimisation 
with .111 Application to Ihe Operation of an 
Academic Department". They rise the well 
known Frank-Wolfe algorithm and sug- 
gest that the multicriterion problem be re- 
duced to Ihe following expression: 

Maximise U C f,(x), fefx) f»J 

subject to xfE where f, . . f r are r distinct 

-■ :-. .;- - .,.-,- -..-: ... i .,-:.,.. :-: 
sions, and U is Ihe decision -maker's over- 
all preference function defined on Ihe 

Taking ,1 specific department as an ex- 
ample, thev define six criteria for it. The 
first three are the number of course sec- 
tions offered by the department at gradu- 
ate, lower division undergraduate, and 
upper division undergraduate levels. Cri- 
terion four is the amount of teaching 
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tor oi Olivetti, said recently of new tech 
nology, "It is hasicallv a technology of cc 
urdin.ition and control over a workforce 
the white-collar workers - which (tradi 
i.Uinallv! iir;-.,ini-.,-,t!..ei does not cover. Ii 
this sense, FDP (electronic data process 
ing| is in fact jn organisational technol 
ogy, and like Ihe organisation ol labom 
has a dual function as a productive fore 
and as a control tool for capital" 
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have described elsewhere how i 
would be possible to design svsten^ 
which would enhance the skill of hunw 
beings, and be liberators' in their applica- 
tion. Whether we design systems in tlia 
way or not is ,1 profound!} political ,|in.i 
Hon. As we design machines and systems 
we are in fact designing social relation- 
ships. 
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COff)PUTER IVITEOII 

Por oil your computer requirement/ 



HARDWARE 

PETS 



16K 
32 K 



DISK DRIVES 

PET 3040 

Computhink400K 

ComputhinkSOOK 



PRINTERS 

PET 3022 
PET 3023 
Teletype 43 
Centronic779 



9V2X11 £ 9.35 per2000 
11x8V; £ 9.06 per2000 
8x12 £ 9.33 per2000 

11x14V; £10.71 per2000 
1lx155/i e £10,88 per2000 
2, 3, + 4 pan available on reqiji 



DISCS 



5'/ 2 S/S £1.90 each 
5'/j O/S £2.00 each 
8" S/S £2.00 each 
8" O/S £3.10 each 

Teletype Rolls 



ADHESIVE LABELS 



One Wide on Web 
23/ 4 x'/i6 £1,99 perlOOO 
2=/4 xli 5 /i6 £5.79 per 1000 
3V;x1'Vifi£6.00 perlOOO 
5x1^/i6 £6.68 perlOOO 



PRINTER RIBBONS, DISK CABINETS, SAFES, DECOLATORS, ETC. 
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DESIGNER OF G.ENERAL L.EDGER A.CCOUNTING S.VSTEM AS REVIEWED BY P.C.W. 



APPLICATIONS 

Integrated Sales Purchase & Nominal 

Sales with invoicing 

Purchase & Nominal Control 

Payroll 

Stock Control 

Mailing List 

Production Planning & Control 

Costing & Estimating 



SPECIALIST APPLICATIONS 

Home Improvement/Window Supplier 

Builders/Civil Engineers 

Estate Agents 

Manufacturer - Various Products 

Wholesalers 

Retailers -e.g. Jewellers 

Fabric Convenors 



COMPLETE SYSTEMS FROM £3000 TO £40,000 PLUS 

SPECIFICATION, DESIGN & PRODUCTION OF 
TAILORED APPLICATION PROGRAMMING UNDERTAKEN 
CONSULTANCY WORK AVAILABLE FOR MOST COMPUTERS 
RING IAN OR WENDY 



Logma Systems Design, Whewell Buildings, 8/1Q Bradshawgate, Bolton, Lanes 389654 
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igeveke LETTER QUALITY PRINT 

I electronics AT REALISTIC PRICES 

■ Diablo 630 

• Interchangeable Metal/Plastic 
Print Wheels 

•Automatic Bi-directional Printing 

• Word Processing Options 

• Diablo Quality and Reliability 

• Paper Handling Accessories 




Ourvolume buying means competitive pricing for ourOEM's.Oursize and 
reputation ensure reliability and support not onty in Britain but across Europe. 
Extensive stocks means we can usually deliverwhen others cant 

FOR INNOVATIVE DISTRIBUTION TO OEMs 

Callus.. Geveke Electronics Ltd.RMC House. Vale Farm Hd. Woking.. B48E2 71337 



NEW! Produced in U.K. and widely used in England and USA 
COMPLETE BUSINESS PACKAGE 
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WORD PROCESSING 



NEC SPIN WRITER ■ 



912C NORTHSTAR HORIZON 



Wordstar 

Probably the most powerful word 
processing package available on 
any microcomputer 
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Dynamic page break display: shows the [oca. 

(lie screen. Dynamically updates as rhingi;5 ans made 

print enhancements: Bolcta; Dtju'j.t> S;r«e. 1 1 m-m* :- - :■ r ■ ■= : 
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Inventory 

Comprehensive Stock Control, 
Sales and Purchase Management 
System 
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INTERAM Computer Systems Limited 

59 Moreton Street, London , SW1 
Tel: 01 -834 QgBI/2733 Telex: 925859 
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'On Becoming a Personal Scientist' (,-Va- (Wnerally superior). 

Jemic Press, London, Price £21.00). It You repeat this onues-a -am .11 : 
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Iar from the third?' The person is then 

they differ." Suppose Hie answer is thai 
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person for the 'opposite pole' to 'more bal- 
anced' - ie. a name for the other end of the 
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ers that thev will have Apple III demos bv 
the end of August. But in |une, thev had 
promised deliveries bv Jnlv. So, the deal- 
ers. ,|iike..».iv.-1,.'dlv. are sceptical. 
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zing capability. ;;raphics features 
.1 new operatim; system known as the 
Sophisticated Operating Svstem and the 
ability to use most Apple It software. List 

price is between £-1.140 and $7,8110, de- 
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Some new introductions by the 
Midlands Computer Centre... 
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budge! who work hard lo make turn? f you spend more powerful], 

Chris McNa'b a'bflll on 061-J94 9410 NOW, 
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^fus^faJi^eMaHelint) .. Cheshire 



The Microscene 



Viewpoint 



Martin Banks 



I After oil. i 



t, isn't it? Just what 

oiein lor the microcomputer bu: 

you havedone nothing, dear reac 

Mi. in read this column over the la 

ful of mon ths (there's egotism Fur you)vo ti 

will have become aware thol softwa ' " 

not only a problem, at times it's a p; 






SO.WHAT ARE THEY DOING 
ABOUT SOFTWARE? 



type pro.hrc 

lohn Due, y 
Now, he ca 
pitting c; 



nakese 
y if, and , 



of oil Ifii- 
mlyif, lib 



-11111; Inline scenarios.) 
' .' semiconductor industry is 

he systems software needed 

■oducts, and then make- them freeh 



The wa. 

kilkdevclop 



I sundry. Two i 



cttiiathea 

package. Your average Mr Doe is nut eve 
going to know huw'to spell software, I, 
alone understand what it Lsor how to u; 

So, what ore Ihey going to do about ii 
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Tl's approach is the 'Soft' software 
route. They have recently launched 'Soft- 
ware Components' (or 'Component Soft- 
ware', depending on which Tl'er you talk 
to). There are two products so far available 
in this range, with others to follow as and 

Available only on floppy disc so far, 
these products /ire a Real Time Hveculive 
and a File Manager. The RTE is the key 
product in the range, for it is intended to 
provide the software equivalent: to a hard- 
ware system bus. The RTF defines all the 



then, 



;ntialn 



vana ol 'locking-in' 
products alone. 
The long-term results of this activity 

should re.illv he quite interesting, espec- 
ially when looked .11 from t\w pom! o! view 
of a cost/ performance analysis. 

Forevample. lerrv Sanders, president ol 
AMD i Advanced Micro Devices!, and one 



ulcs to lie attached wilh tin 
hiss. The File Manager is [hi 
modules. It has been configured by TI 
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nil with either a lloppv disc con tniller. 
:, bubble niemorv controller. Even at 
module hos 
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Tile next target is a third level of ap- 
Aiiti.iHon. which makes .ki.'ta'iw Iree .is 
'II. He did add that this new 'free' sult- 
ire would only beat Hie systems level - 
e thinks a ppln.it inns soltw.ire is fiiiini; to 
c a high growth 'cottage' industry for 



natch 
. plication. A mini- 
on figuration would provide 

straight-forward logical addressing of 
memory space. If can be extended, how- 
ever, to cover full Hie creation and man- 
agement [asks if required. 
Tl has the next module, a data corn- 



potential for about fifty other 
writing their own modules c. 
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mi hides .1 .12-bit device said to have power 
equivalent to an IBM 370 mainframe - il is 

also introducine, operating system firm- 
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recenLiv introduced KMXD6, but for the 


ampl, 
!,U'\ 










inn systems will Lie nude available. 


8087 




The products themselves from Intel are 


be sp 




interesting; for. in addition lo the chips, the 


BOSfi 




part ruiinlHTinn WsImu there had been 


[APX 




talk for some time ol new products called 
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Jacobs Computer Systems Limited 



for Complete Business Systems 

Do you expect mainframe quality software in your 
first Computer Business System? Rather than the 
low quality systems you have seen or heard about. 

Then you must see what our mainframe 
experienced staff have achieved on a micro- 
computer based system. 



ttle part Sales invoice: 
SP by Supplier Range i 
phisticated Audit Trai 




Complete Business System on 
HORIZON computer £4650 



IMS 8000 computer 
in special desk 



£6950 
excl. VAT 



at 310 Kilburn High Road, London NW6 
Telephone: 01-624 6693. 



STOI'I'RI ss I 




Take a step up toyour next Computer! 



THE CONCEPT 

Howmanywavsaro [herein lmild an SlWsvstem'' Not 
many, and all w pensive. TUSCAN changes all that. 

Five S100 boards on uiie M[i k ;, : board- just for 
srai tern. Hliis five r>ava slois for future expansion 

What a combination 1 ZMiJa^dSlOO with the 
TRANSAM lota] package >,\ -vstem and applications 
software. 

How do we do it? Our prices start at £195 and you 
can build up in easv Mae.c- toa fully CP \l compatible 
disc based system. Something to think about! 

THE HARDWARE 

The first ZW)sint;lul>.aii'oMri|:!iiiirv.ii'i:n;™-alSHW 
expansii -n Br:;i>li d< -.:i,:ned i. ■ the new i i; i ; E oS HI I i 
Mi».i ^critical i<>n. tbcT[ : Si_AN offers i..[al system 
flexibility. A flexibililv available now. 

The board holds the equivalent of a Z80 cpu card, 
8k rain, 8k rom video and I/O cards with 5 spare 
SK.X) expansion nU-, ,,nd ■ 'ffeis a price/performance 
ratio which is liard to beat. 

Just compare oui" price niilia commercial SlOOten 
slol motherboard with this specification. 
THE SOFTWARE 
IUSCANoffeii. Lin.' u-erlhe choice i >fsvstctu monitor, 
ediair.te-idrni 8k basic, lv-idimt Pascal Vompilei-ornil] 
CP/M disk operating syslem. All optii ins are upwards 



compatible and fnllv sunp< irted with applications 
software. Both5^"and 8" drives are supported m 
double density. 

THE PACKAGE 

TUSCAN is available in kit form or assembled. With 
several hardware and software options to suit your 
requirements and budget. Attractivedfsk top caw-iil-o 

available Imlds^x 5'4" Drives. 



TRANSAM 



NOBODY DOES IT BETTER! 



TRANSAM COMPONEMS LTD. .S 



il THEOBALDS HI IAD. LONUIIWVI I TEL: 111 -4D5 5240/211:1 



Higher Education 



City University 



Douglas P.Kelly 



SETTING UP A 
MICRO CENTRE 

The National Eeonomic Development and progra miners, the situation with avaikible supply, 

Council published .1 survey of some micros, however, is desperate. The stare- Everyone knows the si 

70 microcomputer users and vendors ity of skills in this field is the major remedies: quite simply, 1 

revealing an acute shortage n( -.killed restraint to [irowth. Such skills ,11 micro- Iraining heller din ded .■ 

manpower with in the inn lomdusli'i . Tlw electronic engineering, the ability to who is to pun ide I'.i- 1 

shortage til trained it.it I ii.ii ahvavs been .1 design reliable software. ,111, 1 especiallv I"*.' the vendors, -In r . ■ 

advLTlisemenls for mainframe analysts demands 1 111 l.i hour stiil outstrip by la I She ought to be tile Iradltiutl. 




Cf'JSI' 11(1 r!, f l:«'Ji-,lf n'lift -!i'i!.: 
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«mi»p«ii^71.N MATRIX PRINTE^ 1 
„„f i:.'tN MATRIX PRINTERS \1 

"""/citizen matrix printers cl 
•ml citizen matrix printers CI 

Z"\ CITIZEN MATRIX PRINTERS :: J 

gjik'.ITIZEN MATRIX PRINT i A 

■ "\jZEN MATRIX PRIM ../Jr 


iiMr^'-^ 


,TRIK PRINTER^W^ ^XlZEN MR 

' TO ' -^—3?'' ' ~r- till ZEN MR 

5TRIX PRINTERS C1IIZEN NRTRJ* PRINTERS CITIZEN MR 

HTS9B CITIZEN MATRIX PRINTERS CITIZEN HP 


' :::: 


TTRIX PRINTERS CITIZEN MATRIX PRINTERS CITIZEN MR = 


TALK TO DBG ABOUT CITIZEN PRINTERS 



MULTIUSER,MULTITASKING 

MICROSYSTEMS 

FROM 



ttfiTiTl 



■ ;: ami scientific us< 

• I iartndp.' storage 10MB to 1200MB. 
O Comprehensive utilities. 

• Word processing. 

• Multi-language (languages supported 
include Basic, Cobol,Fortran,APL, 

OEM and Dealer enquiries invited. 

F QUINOX 

COMPUTER SYSTEMS LIMITED 
Kleeman House, 16 Arming Street, 
New Inn Yard, London EC2A 3HR. 
"Jcl:01-739 2387 &01-7294460 
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City University 



Eii.'r-.'; '.',■;.■ nijirorfsssiff 

the micro lab falls upon the Director of (he 
Computer Untt - |obn Fa R c Hp considers 



problems of standards, technir.il advice 
and so on would b\ now he difficult 
indeed. 

While |iihn P.ip's ivork supports Hie libs. 



"The courses provided for 

users .ire- both i n trod mrtorv and; 
iVverinR most asptxls nl miiTocoinpi 



these problems .in' heini; solve J. .mil the Im I hi.' company concerned. 




Components 



MICRO MART SHARP'S DESK-TOP 

~ °_ SB™" ,.,,„ BRAIN. MZ-SOK 

FROM £480 r ,., 




INTERFACE COMPONENTS LTD 

OAKFIELD CORNER, SYCAMORE ROAD, AMERSHAM, BUCKS HPS6SU 

TELEPHONE: 02403 22307. TELEX 837788 



Computer Assisted Learning 



Self-Teaching 



John Kavanagh 
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people t 



re theii 



on the day of the course, especially people 
running very small businesses. I his .ill led 
US to the need for training the user can do 
himself- a need made greater because the 
micro suppliers only provide guides to 
switching the thing on and trving a few 
commands plus reference manuals. These 
areereatas reference manuals but no good 
to beginners as teaching media." 



'Not everyone has the time 

or self-discipline to sit down 

with a book and learn. ' 



Brown agrees: "One in five inquiries we 
get come from people who say, 1 bought 
my micro six months ago and still can't 
understand how to program it.' Not 
everyone has the time or self-discipline to 
sit down with a book and Icam BASIC. 
The two hit it off and started talking ..houl With our type of course you're not afraid 
education for the f,isl-i;r.>e.inc. number oi Ul t|1 t] "" n ■'' lhl -' kevhoard because the 

:hou : .;hl .ii ■[!-„.■ lines ol cl.i^n.,,m-tvre fonncd last year, l.itlle Genius offers 

'-e Apple II and its 



dents get together in .1 liulel for ,1 week, equivalent the ITT 202(1. Then 

partments and some big oil companies It was at this point thai their vision of Ihc "" using the- Apple II. fi ASIC and advanc- 

umong his clients. future started to form. "Our costing ed 1SASIC on the Apple and liASIC and 

Baldachin started as ,1 programmer and showed up the tremendous overheads ol advaiiied ISA^ICon ihi.2020. Courses for 

became a freelance anjlvst and cnnsLillanl. hotel rooms, books and lecturers."' s.iy^. Commodore PET users will be out soon. 

He met Brown when lie was commission- Baldachin. 'There's also the problem of The courses, which cost £40 each from 

ed fa put together one of Brown's courses, setting the pare (o the si. met 1 people. And compnlei shops or by post from Little 

21 
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there will always 



aughw 



to learn Gorman in a school where h 
I low did Bnivr. ,-md Bald.;, an- del clop i-' the mils language taught he will be 
re from selling £40 to do so. The teacher will ii.no [.he t , 



HA'-IC.rdLirM 



ledge of Corn 



and as the central iibrarv." Charges w; 

in line will, school budgets: ihe pari 

,ire thinking in terms nl £'i!l(l ,1 iv.n 

running Ihe library and an £8 hariri 

, charge on lessons. 

i But what about the Council tor Ednca 

, tk.iul rcchnnltigy, home of the UK gov 

. emment's four-year, £9 million mien: 

. educalmn scheme ' " rhevve no director 

. no staff allocated .ind no brief yet," sav.' 

Baldachin. "By September we'll have oui 

■ product ready to offer teachers." 



ing 
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ime of Baldachin 



i verge 



ineduca 



li.illy is If 



won t gel away willi teaching without .1 
specialist in the subject." he insists, al- 
though he sees a future for this type of 
'TocYmlhT'' le * mLn 8 in ™ mm ™fll colleges, 
■micros and the 1Vhlil b'l'dwn.md Baldachin do agree on 
r's put in charge '* , ' 1 '' uiovitahilitv nf the spread of micros 
eping one jump m schools. "Whatever other effects the 
rive the problem ftovernmeni funding cuts have on educa- 
thal thev soon ''"" m< -' H ' lft ' r pressure from society on 
er. schools to leach about computing will 

force the money out," savs Brown. 
i children know "About 1,000 of the 10.000 secondary 
I step will be the schools in Lhe UK have micros. In the next 



arthon the future ,<< 
computer-assisted training ol office stall 
"At the end of 1979 there were 700 

partments, traditionally users of central 
mainframes," says Baldachin. 'This is the 
trend throughout industry. You get a 

manager saving things like.' 'We spend all 
day waiting tor the computer department 
(d produce a list of plumbing jobs while 

to go out.' The trouble is training people to 
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e computer couple ol years very few 
■>l or group ol schools has a lew „ne; they'll be standard equipm. 
10 are 'anl.eln .it their sperm I- projectors." 



to use inuuiry svsiems and intrrprei 
ports Irom standard packages Tl 
packages are expected to become n 
and more widespread because of 
shortage of the computer staff needs 
produce one-off systems. And the 1 
turnover of computer stall makes am 

anurgentconcem. 

But viewdata services like the UK I 
Olficc's prostcl will be Ihe biggest ma 
lor (rail'.m;; packages according to 
l.iltli i., emus parlners. ■There'll be n 
plete home maintenance courses. v 

, Baldachin. 

book. After all. why buy ,> book ufci 
recipes for £11) when you only nuke ci 
once in a while and can get ilieinslreicli. 
from I'reslcl for 20p". Brown agrees , 



nodute 



"I'hesi 



it [here would be a massiye 22(1 percent 
iwth to 80,000 personal computer sales 
theUK in IsBO and a slower growth to 



on algebra or on a single physios 250,000 sail 

;. ^> the education market arrows as nuicWv 
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Artificial Intelligence 



Geoff Simons 
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lions, and (here is a growing acknuiv- behind. In al] these applications, the workpiece is 

[J " ,™eiit..tions, the workpiece, secured 

It is interesting [os,-e how the profile nf doing simple production f ik. m.iinlv robot-held (ool. Such applications ,nv 

robots is growing in (lie UK media. Until welding and simple transfer (asks. \ow me(,ilworking leg. flame cutting, grinding, 

recently they wen' given little exposure, they perform a multitude of industri.il and pneumatic ' shipping), joining (eg. 

though technical material has appeared operations; eg. framing complete car spol welding, ,1 re iveldingand slud weld- 
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Lognja Systems ©esigif 

2ND FLOOR. WHEWELL BLDGS., 2/10 BRADSHAWGATE, BOLTON. BL1 IDG. 
TELEPHONE 389854 (24 hour Answering Service) 



COMPUTERISATION FROM HEAD TO FOOT 




PARTS EXPLOSION 

WORKS ORDER DOCUMENTS 

JOB COSTING 

PAYROLL 

NOMINAL LEDGER 



ACCOUNTING 

TRANSACTION 

ENTRY RECORDING 

'POSTING POSTINC-\-i, 



/invoicing 
/statements 
/analysis 




REMITTANCEsV, 

CHEQUES \<2 
ANALYSIS 



LOGMA HAVE THE EXPERTISE TO DO IT! 

COMPLETE SYSTEMS FROM £3K^ £40K + OR SOFTWARE ONLY 
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Robotics 



In l.i.'l. since Hi,- rjqhleenth CVrttnrv 
human tend has been ll,,- model I. 
ran, ;eot prostheses .mdlvlemaiiipulali 



tlii' J 4 -!,■■■ \i'l,i-['[.i, iTnli.it i ,■.,-.; ,'.',■'■ .(; Jus tries .in.' si red A company thai devel- 
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y^T'l- ■■■ ."i.l ■:...' .'»■,, ■,„■.'.■. i,h,„. th, In the UK there are plenty of signs of a 

''" '' ■' ' " '■ "red motions. Much robotics partly duo to the efforts of the British 

'■""■ '■ ' ■ i mj'uik on how to enhance Robot Association iJK-.IQ High Street. 

_ Robots, like computes. Ii„ve pcn.T.T is oleoiv ,,i ,-.pci(ise and ideas, but there 

n terminology. What evilly constitutes a purpose'-, [here is debate as to why this 
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ced sen- world. ■ 
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WARNING! 
buying any other letter -quality 



printer can damage your pocket 



The PV8B0 is a brand 




prefer), IBM 'Golfball 




inbuilt Z80 micro, cor 


rolled de-coding CPU, Just 
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interface and the CPU c 




IBM code and prndti^ 


es the highest quality print 






Special features include * Automatic underline — 


Just 2 commands * Inbuilt test routine St Fully 


guaranteed, v/ilh servic 




used as an office electric typewriter * Operations in- 


clude print, space, backspace, tab, index and Car. 


PsriplTej-d _ 




V The PV880 is 


27Sunfield, 


available at £825 


Romiley, 


new, with 12 
5 months Guarantee, 


Cheshire. 


7 or at £500 re- 
conditioned. 




Q Shipping and VAT 
»» are additional to the 
' ' above. 


061-494 9410 





COmpUkK DISC DRIVES 

'f^mdan-'J^^r'^^^""™"" I 610 Expansion (8k) ONLY £159 + V 
1 Disc Driuewtri DOS ONLY £285 -V 

-l - - M i l»M.». ' |M|,l ' H r> . PIII II I I ^ 



I30/C2 MODEL 800MST BO COLUMN HIGH PERFORMANCE 
IMPACT PRINTER 
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Programming Psychology John Brooke 

TOOLSFOR 
THE JOB 

The Human Factor 



ap'iod^'ulon lll','fr,'s.!i,« tk,n >Mti 1 <- , r<- , tl 'n a survcv, hi pin down lyiia.xi.il their iob? We must also be very 
precisely vvh.it software tools ,uid pro- careful with '.lit- -,\ pi- oi program nv ask 







computing pres 


, to fin 






nitriii-tini.; l-io rvrnpmgr.in 














jgrams. evaturallv 










I,,',', 


'■1 '■'■> 


a welter of conn 




and 


cllci-. 


-iowever, it is noti 


■able Hi. 




of (his 


ebate takes place a 






pwl .1! 


d that empirical cv 


dence U 




flfaSts 


V particular appro* 


ell Kipj-i 



■ue. Linguae,-. 



g from a psychological point of 



efficient. a problem that required Hie use i 

The most potent criticism of nbserva- licit,-,! d.it.i structures then Pas. 

tioniil studies is that they are concerned fairly obviously win bands dour 
linlv Willi lb,. 1 present perform 



:■ ■ ... ■. . :. . ■■■■■■ ■■■ ■■■■■ ■- -■■■■■■■■ 

formation, all ol wb„h [,.,,,■ certain ,d- []k " T**o™n« »■' 'I"-'-*-- ™*d These are just some of the points that 

vantagesanddisadvantages. -,-,■,,;,-■■,.,■,.■ ■„■... ,. § . ,. U . = . | , .,',,,,,,,„;,,. 

Some researchers have tried toohserve F™ ™ 1s mcre prec,5e J m ou ^ 5 studies of programming. In general, re- 

what programmers do in using easting searchers have found that the points of 

language- arid ti-i iiiiniu,'.. I his provides l'-> tin- end. etliei ic-c.ik.hei- have dilli'ifik,' i-etweer. programming l.m- 

bottlcnccks in the programming pro,ess "'<■ the problem^ idon mie-d by nbserva- ingn.,1 comparison In be made. It is stilt 

aids might be developed. they have tried to isolate a particular point ming r«hnir.|i.cs such as the use of 

has been found to consul Lite ,i 'in. nor programming In hnk|uesand to assess the of commenting in a program, or degree of 

bottleneck in the development of soltware cited ol this Jiiiereiuc ou the perfonu- „i,,d u l,iri-,ilion or .i program within the 

mers spend three times a- long debugging easvasit sounds, tin fortunately. guage; but many of the problems still rc- 

and that, in temis of cost, "this can repre- .-i-ipirkal e\id, n,-e which would help to that we are using s..n.,ihli i i,i, n i i . ■ , - -. „].i- 

sent from 25-50% of the total in a lor- niton Which is currently ate perfoxmantE I .' . ■ takt m- 

-*—-* project. Intcrcsiiugly. however „ tf .-■■,, rients to the 



several studies have shown that the 


p. l 14 p . . 1 . Pascal a better language 


fereut pnigiaiiirr.i. 1 .. „ ..11 




majority of errors are conceptual errors 








rather than synta. n. error- Hue ten ol 


First of all, we would have to define our 








criteria for what we mean by "better". Do 






all FORTRAN an ; -..■ --..- :.- igrama 


we mean that programmers write a pro- 


programming outside the context l 




submitted to a targe thm -h,uii g system 


gram taster in one language than in ano- 


conventional programming Lingua 


c. In 




ther? If so, we would have to take account 


this lip.- 01 research, ■iiu.iolaugi 




course, doesn't mean they uwM.) This 


of the different ways in which a program is 


aredevisedwhicheonsisl.olelvolli 




has led to suggestions that there is little 








point in further developing syntax check- 


form acceptable to the computer (eg. com- 


e-sted in. This, in itself, removes a lot 






piler versus interpreter). Is speed of com- 


possible sources oi experimental 




ready available are unused (2). 


position alone any criterion for a "good" 


and there are othet advantages 




Observational studies, in fact, have a 


programming language? Surely we are 


instance, we can keep the miciolan 




habit of knocking fondly-held beliefs 


interested in the number of errors that the 


simple, so that non-programmers ca 




about the things programmers find useful; 


programmer makes and how long it takes 








to correct them. There is not much to 




This 


are, theoretically, powerful tools for the 


choose between a .language where the pro- 










ing.i tea Lorn par: '-011 between the p 




dence that indicates that, where they are 


,11 id debugged in five days, and one where 






available, they arc not used (3). Observa- 
















amine existing systems. This means that 




of training given to those people 






understand the program? And suppose 


pari in the experiment. 






we get programmer A to write .1 program 


However, this approach ra 




process which might be rather expensive. 


in Pascal and programmer B in BASIC? 


criticise J on the grounds that, wl 


1st it 



the complexity of the problem*. So. .1 .11 
of the work th.it I describe seems to havi 
"tovlown" atmosphere about it, plea 
be ,ir in mind Ihe problems I've describee 
will now try to Rive thorcadersome idea 
1 1 if r.mp ul ti^in - ili.it have been studied 
and Ihe methods used. 

The hungry hare 

One of the linchpins of any program- 
ming language is Ihe way in which it ex- 

in typical of ALCOL.-like 



I the 



l ASIC- type languages 



order to develop " 
i. These altcrnahveE 
t studied by Mz» : 



This somewhat moronic animal 
be told how to coot; if, food -forin-t 
if is green and leafy, then boil it, 
chewy and brim n. then roast il;.md 

The phvsieal embodiment 01 I lie 
a primitive card sorting mcch 
which, ifd with cards bearing tiles' 
butes. will sort them into pile- to he 



Psychology 



I FORTRAN and 



huggim; performance, especially .is r 
grams became ulure .mil mure comp 
Programs written in a modular form w 

I --- »■ -- ---- .il"! 

though it is not easy to give guideline'; .is 
In how In splil .1 program into modules - 

A fourth topic studied by these workers 

was Ihe use of flowcharts in the debugging 
and modification of programs, Shne ; ' 
man and his colleagues found no evid 
■ that flowcharts helped .it .ill in the deb 
ing and mod itic.i lion of program-;, 
fhal thev onlv provided assistance l 
programmers were tracing their 
through the program without havir 
understand the underlying proce 



ii1entic.il iiifunii.ition in either form .1 
was nol noccss.irv to provide both li- 
mid flowchart; thus we could be sure 
Liny differences were the result of using 
athera flowchart ore listing. 

What we found was that using a 
chart doesn't improve the identification of 
program bugs, [lie onlv positive e 
seem to be that when people have 



general, we've found tli.it it'-- quite oaeftj 

point in ,i program, because flowcharts do 
apparently clarify the Conditional 



'This somewhat moronic animal 

has to be told how to cook 

its food' 






wavs in which diagrammatic representa- 
tions of systems affect people's perform- 
ance in finding faults, so this seemed tube 
,1 topic which needed rorlhere'.aininauon. 
One of the problems associated with the 



that ll- 



couldiVlhcs: 



li p pei, 



well work directly fri 
1 hope this brief foray into ""the jungle "of 

the psvcholugN ot computer programming 
has shown that discussions about "besi 
ways" to write programs do not need to be 

Thereare certainiv problems with trving 11 
assess what tools are best fitted to the job 
ofprogramm 

ly about our. 
tools, peril jp 



if hie population fhan the t 



a larger 



M.iry.ll 



id hist 



lagues, 



ctmiques in the ft 

,. MTLilinv (si When tin-, ,,.,ked program- stateme 

ners to debug FORTRAN programs writ- and rep 

en Iw other people, thev found that pro- ihing y 

;rammers performed just as efficiently (Notice 

ising uncoil mi.' 1 '.ted pvogmms.is they did constru 

;ra mmers said thai Ihev acliiclv ignored causew 

■omments because they found them mis- work 01 



C1JRE 






Thisiswhatwedo.. 







We're making you 
an offer so good 
that you'll ask: 

Where's the catch?, 



There isn't one, so read on 




Our special offer to you is: take out a subscription to either 
Computer Age or Business Computing and we'll send 
you FREE our tape; 
'COMPUTERS FOR THE BUSINESSMAN' worth £9 

THE TAPE: The biggest obstacle to using a computer m business is the 

uncertainty and confusion surrounding the subject. 

'Computers For the Businessman' goes a long way to giving you a 

concrete appreciation of the subject. 

It will help you to talk intelligently to a salesman, and enable you to 

set down your own requirements distinctly and rationally. 

Once you do that, implementation is easy by comparison. 

Computers For The Businessman' is the learning tape you can listen to 

at home, driving to work, or in the office. If computing had a Godfather, 

he would say, "This is an offer you cannot refuse. " 



Databases 



Information Retrieval 



David Bishop 



The Searcher 

Computer Based Literature Searching 



Az 



crushing number £ 
for computer-base 
i nowadays, inch 




Probably the best known of this type of 
service is 1NSPKC (Institution of Electrical 
Engineers). They publish abstracts of 
journals in physics, electronics, compul- 

:■ -."■,: ihem. ULCC is 

one of the centres holding the INSPEC 



than a fortnightly or monthly 
which has to be searched manually for 
relevant articles. However, many other 
databases are now available and sophis- 
ticated searching procedures are availa- 
ble. Individual needs can now be catered 
lor much more easily. 





The main disadvantage of the abo 

approach is inlltAibilitv. One-uft ^earct 

thousand; ui 'hies 1 , othei time; nil 
rovided by the author _ 

' CerS Lppiyin|lhe f r ' hl '-"^nisa lions have begun to offer, 

L\ '(J* ,u„ l»rc ■,.■:-.: irny ol database. Hric-1 details 

cirii.uii'i.ieiiins known to the author ■ 

Riven at i\w end of the article, [hey 



■lephor 



of the I 
mands used for searching the datab 
(but do not be put off by this, read £ 

many of these databases for, say, 
Multics system, and start a regional 



Information Retrieval 



search languages 
o will do searches 



Some Useful Addresse 
The following is a list c 
glad !o provide further 



Brian Kingsmill 

Technology Reports l.i'ntr. 
Department i)F Industry 
Orpington 

Learned Information Ltd 

Basselsleigh Road 

Abingdon 

Chi ford OX 13 6EF 

BLAISE 

7 Rathbone Street 

London W1P 2AL 

Mr L ] Crossman 

M,jrketin K & lustomorxT 
ET11.2, Alphaze House 
Fore Street 
L.:n:Joii Li_2Y5XA 



ii -providers known lo the aoth 



it 20 scientific and ft 






:Ltd 



■ ■. :.- 



London WC2F 7EM 



INSPEC Marketing Depart 
.r.-:ilnli'.'n •>! ] leclikMl L'n 
Station House 
Nightingale Road 
Hitrhin 
Herts SG5 1R] 






rially medical and 
net-Diane (Very w 



(Variety lit" databases expanding. 

(US based: wide variety ( .f d.-i I, i base- 
available) 



8) Engineering Indc 
Monthly 

9) Conference Pape 
Index 

10) Energy Line 

11) Enviro Line 

12) Current In del to 



16) Inform (Business 
management) 

17} Physics Abstracts 
IS) Llectricai and 

Electronics Abstracts 
19) Computer and 

Control Abstracts 
2D) 1SMLC (Mechanic,!! 

Engineering) 
2!) Labordoc (Industrial 

22) I.ibcon [US i.ihrarv n 
Congress catalogue) 

23) Libra] 



24) Peti 



ion Scii'in 
m & Ener 



■gy 



26) Paperrhi-m (paper 

27i Pollution Abstract; 
28) Psychological 



supply further details 
Several of these datai 



31) So 


ial Science 


Ci 


ation Index 


12) Tit 


is (textile indu 


33) Pe 


roleum Abslrac 




Political bcien L 


Di. 




3S| V\ 


rid Patent inde 


36) c;. 


s Compounds 



OECD external trade 



IT1S (Business data 
for 90 countries) 
UK MARC (British 
Library catalogue) 
SUS1C (Sports and 

Databank 
Metals Abstracts 



% computer, yes, but which one?' 



Talking with business friends, I realized 
we all raced the same dilemma. 

We accepted the new technology; 
but were concerned that we should 
make rational decisions about 
computers and word processors, in 
order that they should do the best 
possible job for our companies. 

I told them how I would soon be 
solving this problem, at least in part. 
The Which Computer? Show 
It was simply a matter of putting aside 
a day or two in November to visit the Which 
Computer? Show. 

For, as I explained, here under one roof and 
tor four days would be hardware, software and 
consultancies and bureaux. 
Ajbrumjbr the well -manaffed business 
This show was just the opportunity I had 
needed. There, I could consider all the options; 
see working computers; talk about software; 
investigate word processing, and much more. 
My friends echoed my enthusiasm. 
We have all made firm notes in our diaries. 




And of course, I will be seeing rhcr 
spending a day ar rhe Which Computer? Show 
simply as a businessman who needs to make 
rational decisions abour computers and word 
pn iccssors tor the sake < if his own company s 



The Which Computer? Show. 
November's -28 atNEC, Birmingham 

An unparalleled opportunity for every 
executive to investigate the present and future of 
computers and word processing. 
Act now, and clip the coupon for your free ticket. 
Send to: Which Computer? Show, 232 Acton Lane, London Wt-sDL Telephone QI-74-73W Telex 93602s 




Attach your business card or letterhead to this coupon for it 
information and your executive registration card. 
I anticipate people visiting from my company. 



Telephone Teles 

■^Please send dcuiKol eduhirini! .it rhe Which Computer? Show |~ J 



r 



Language 



FORTH 



Gil Filbey 



Cutting queues at 
abarber shop 

A SIMULATION 




FORTH A 
._ define words using the 69E] 
mm ■Mi-.H-lv I IC K ik 111 previously defined may be used in Ihe mnemonics, Words so defined may 

July, 79SO).V 1.7 is based screen nri whirli ihn .lf.iv.ir int.. the ,ii,.- definitions jusl as any other FOR 
the new FIGmodelandisa nonary. A command to do this can he words, 
d svsiem. It is designed to written on the current screen and a very Hereisasimpleesampleofaprograni 

;-oriented DOS. Any disc screens in the EDIT mode. memory locations and to store the rev 

;d and formatted bv means On this version variable name, and The locations are 41) and 41 (HEX) and 

juppBed. [[ formats inlo mPTM I lm iiljfuiwlitinilli I (endUa stored in 42, 

024 bytes each, and in the symbols up to 63 in number; and all F ' ' 



irog- for t 



ing svmbol tables 




Noi 



2 is the FORTH assembler in which 
ord FIND is defined. Typing FIND 
tes the programme. 

irogramme in action 



HI, 



(Fig 31. The number 3F is 
loc.irion Tl'.is ..single bv(e.ir,u^,s 
in41_ Then F!\l> is executed ind i| 
tents of 42 are examined .ind mm 
he, as expected. IF. The second eiai 

You will notice the use of IF, ENDIT, in 
the FORTH Assembler. There is a large 
number of such structures available; these 

enable the properii.se of structured assem- 

use of low tunning, you can't write un- 

is no need to use the particular format 
shown, [wrote it like that for clarity. You 

needn't write in HEX either if vou 'prefer 
ran lo. MiXT JWP.i., a re-entry V, FORTH 
and i:\D-CODF. is, (lie terminator. 

I intend to include an artide on the 



FORTH 




("the day. 
analysis of the 




pruhlem as posed. 




Before the simulation 






look into the realism 












that the waitin-qi 


s served at the end 


FORTH is the problem as posed m the 


ol thedav.1hc.Ktn.iU 










l..ilf hours work at the 




Mllgle quelle <,l Ihi: Mrs!-, ,iNiefirs|. ■.,,-,■,,,) 






varielv (FIFO) will, ,-. sin,;!,: serve, For 


sim.ilahcii thai it „Mcn 


s. We might ten- 


realism the server is a barber and the 


sider varying the tim 








asked lo take into account are: 


ine queue f-urlhor n-\i, 


ements could bca 



probability thai ;.n arrival would stav de- 
pendent on the existinguueue length", and 
the probability that a seated customer 
would remain longer than a slated time if 
not served in that lime. All these <xm- 

eventomelNcluHm^iii'a'l^'vi^m'^'iM 
induce arrivals to remain! (Altlu.ugt, |„ lu - 
manv would leave, served or not, when 
Match-of-the-Day finished is another 
question). 

Perhaps these questions ire not relevant 
to abstract queing theory but they are to 
real-life queue practice', 1 know of a 

•■ i n which a firm of consultants 



choE 



■.uiirqLL'iiepv-lu.iviiUi a i.liM.'l, :■,,,: 
before entering. ' Some of "the 
ms which amsc were as follows: 



hat has a 


this rubbish g 


Dltod 


wit 










ag then 








le. The 


BARSHOP p 






dlspla'.T 


on 1 screens 








rtsbvthecom 


nandtc 














end. Then 


m necess. 


ry variables ai 


define 


anc 



^SUMSHAVE.lmiCIJs.lOMEliS 



problems included in the 
mtcresiing ,uul stiiuuiat 




Fig. 9 

Hp. 7.ind I? shiiiv liit'i 
same random r 

(SAMEAGAIN) in differc 

:s the ten -chair 




stems Irum the i.iplives at the end of tj 
day. This requires an avcr.ipe ofoni.'.im 
h.ill hours .1 day extra work. Fig 10 is 
flow-chart of the problem. 



A worthwhile book, even if the 

HOKTH v.-r. I 7 is ,it present available 
from: Cap'n Software, P O Bon 575, San 
Francisco, CA 94101. 

from Personal Computers Ltd. 194 
Bishopsgate, London EC2 fl 



fflMyoirowa; 



m 



New performance standards in a dot matrix 
printer for under £500 




• Small size: 342W x 254D x 

iriety of special print features such 108H 

icing or 5. id or 16 5 • Light weight: 6.5 kg 

'SJZIT^ZIT • 16 » «ha,.a.™, 96 ASCII 

per inch, an software and 64 Graphics 

3. The 16.5- 






■ >'n2l:;n 



3IRS232 interface i 



1132 



• 3 character sizes: 40, 80 or 
132 characters per line 

• No routine maintenance 

• 80 characters per second 

• 9 x 7 matrix 



X-MTil 

Equipment Wholesalers 



Language 



APL Series 



Alan Pearman 



IVERSON'S 
LANGUAGE 

I 1 I 1 1 1 Tabular Data , 



Tabular Data 

egin 
Li.andenta 



to construct a laHp. ivill he discu^ei' ' 
ther at the end of this chapter. N....-JI. 

by means of the dyadic ? (reshape) en 
countered earlier. Enter 




A*-*. 


4p.'12p50 


fl<-3 4plO-Ml2 


C-2 6p/ 


ktha 


youundersta 


(a) 


100 + A 


(b: 


A + B 


In' 


E * A 


(a: 


(,A),,C 


(e! 


A, C 


(±-: 


A + C 


(gj 


B x 20 



REDUCING A MATRIX 



The vectorZ12 is utilised in row-orde 








re U du^o"oIumnT "" 


e wish to 


Before proceeding, practice the folia 




123412341! 


3 4 




ing examples 




p,X 














A*-3 3 pi 3 5 6 


2 9 8 9 


EXERCISE 




10 




A 




1. Enter 




P.I 

10 




10 3 




X+2 5 o'TEXT ARRAY' 




p,Z 




2 




2. Enter 




12 




Now enter 








Monadic comma has "unrav 




*/A 




JT+10 IpT 




matnx. Note that the unravellir 


ji is done 










i reading 


4 13 26 




3. Enter 




the unravelled main, from iefth. 
encounter the elements in the s 


ri-h! vol: 


The reduction is across colum 
sentinp, the sum of a row. 


s, so that 


Z*3 4 pi4 




tn ri.i;ht.ind from tup to bottom. 


from left 


nt repre- 


4. WhataretheshapesofX.YandZ? 




it a^ys'retums a Tec^orThus? "' ""* 


1. A as above: 




UNRAVELLING A MATRIX 




p5 




(a) enter «/ A 




You will recall fli.' dv^vJii.- iiinitinn ,-, 


e- 


{APL returns a blank line) 




(b| enter VIKIS 




nate, which is the simple comma. U 


ed 










nion.ndic.illv it is termed "ravel" - 




p,5 




(d) enterf/A 




though "unravel" is a more pppropn 


te 


1 




Solutions: 




X, Y, and Z are as in the exercise aba 




RULES FOR SCALAR DYADIC 








PRIMITIVES WITH TABLES 




(b) 011-rowlhasnoeleme 




^ 




The rule for combinine, matr 


ceais the 






TEXT ARRAY 






so we far- 


<c) 001-onlyrow3hBSi.il ate 
(d)36a-lfie largest element! 


rachraw 






[f "f" denotes a scalar dyadi 


function 






XXXXXXXXXX 




(such as +H(^rL); and A, B de 


note vari- 


SELECTION 

Selection applied to matrices 


vo*.b, 


APL: p(dyadic) * ° 


x 


o (monadic ) 


APL: 


♦dyadic p monadic p 


i A-l 


ASCII: reshape _. J 


# 


shaje 


ASCII: 


_ reshape shape 


I a-z 



APL Series 



Drop from PRICE si 



equal 


d» 


th the firs 


i-'lUTl- , 




its 


cond. Thu 


S I'lllL'r 






+/E1H 




IS 

1 


14 14 

1 
3 


1/C114 


Thu 


9 


9 


reduch 




ifh 


the dime 










!h.^-,:„ 


be red 


red 


es thai th 


last dime 










(a) 


nto 


x/DlA 




(bl 




ff0lA>5 




to 




rt/fl»S 




W) 


me 


r/fijA 





r/PffTCB 
4.1 1.82 10.95 

price? 

We will do this in stages, also. 

&JU!&1 1 I/PRICE 

TOT++/EXC2 

AVE*-TOTi3 

AVE 
3.9933333 1.73 9.97666S6 
*|f I purchase one of each article fro 



EXERCISE 

1. Using. PRICE a 

INCOME. 



fioook y "" OPtwecn uam - 

3. Foreachregion, list the numberofpro- 
ducis with receipts beruvt'n ('"ililpn- 
£100000 (This involve, plus reduction of 
LOG). v 

i. DisplavlhenewINCOMEmarrixIcallit 

\ElVI\C.i if prices increase uniformly V-v 

product by 6% in region 1, 15% in°region 
2. 1.1 % in region 3. and 14% in region -1 

(Hint The percentage drop in sales is 
given by34P 61513 1+) 
5. Display the logical matrix giving a 1 
where the new income is greater than the 



6. Has Ihe 



■ase in pnei 



INDEXING MATRICES 

Matrices areindeveri in it 



ILLUSTRATIVE EXAMPLES 

The prices of three articles i, 
regions are summarised by the 



LQG+80* VOLOMExPRICE 
LCC- 
10 1 

111 



m ha; receipts more than £80000? 



v/tllLOG 



ingle 



PUCES 
EXETER 
LOUDON 
SHEFFIELD 
ST COLIMB 
XOSK 

GT ZASMCUTB 
TORQUAY 

OPLACES 



7 11 
PLACES is 



PLACEStS;J 
GT YARMOUTH 



'What is the aver; 



02 1.7975 10.22 



bringing in £80000 

'.in- 1 there any products not 



iisplayed. The se 



ring in 



APL: monadic □ dyadic c 
ASCII: shape reshape 



V/Fn ~ PLACESIS 4;] 

ST COLUMB 
product 2 does no, bring in mm, - the5thand4th rowsar,dispy ye( 

i * * APL: +- p dyadic x v r ApL . 
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APL Series 


10 


- the Erst column Is displayed. Here, [he 




Next, Ihe second « 


rcwindexsetis left blank, which indicates 


PLACES 


argument is combines wit 


that all rows are to be selected . 


EXETER 






LONDON 


Finally, 'C is compared w 


PLACESZ3 2 ljl 2 3] 
SEE 


SHEFFIELD 
ST COWMB 


the third row. 

One more example: 


LON 


iom 




EXE 


BRISTOL 


1 2 3=. 




TORQUAY 


12 3 4 5 






2 3 4 5 6 


rows 3 21. 
The rules an; as follows; 


In general, as we have seen, the shape of 


3 4 5 6 7 


A semicolon separates row index set, 


the left side must be flic same as the right 
Side, inindexing. The exception is that the 


Jul? rTurlelf rhaP= ^ 




right side may be a scalar, eg. 




A blank entry be hire the semicolon indi - 


PLACESl-.H1->-'? 1 




rates that all rows are selected, a blank 


PLACES 


The shape of the result 


col^n f faU h sc!c e c™d° ,0n indiCa ' eS ** 3 " 


EXETER ? 


shape cftheleflargum 


The index set comprises integera bm 1 


LONDON ? 


to the number of nnv^ or columns, as .ip- 


SHEFFIELD ? 




propriale. iii any I'l'ici ,iod J jpiKV'Urd ,i- 


ST COLUMB ? 




Theshapeofthe result ofindexingis the 


YORK ? 


dyadic primitive. 


BRISTOL ? 


EXERCISE 


the shape of the column index. (The 


TORQUAY ? 


1. Interpret the following 


"shape" of a blank i-nlry lor mis purposed 






Understand the following diagram and 






you will haye nodilliculry in indexing. 


Cl6)° 


This last rule needs clarification. Enter 


.war™" - a* , 


10 
110 


PLACESLli2 3] ' 


st came ' intersect, so 


1110 






11110 








oPLACESLl 2; 2 3] 


raw*) i - KB 7 


111111 


2 2 


CDLI Ian 


pPLACESlli3l 


This ill lis Ira tes 


Produce**, fallowing 


(API. returns a blank line -the null vector) 


PLACESll 7;1 11] 




The reasons for these results are: 


E? 


III t 11° 


1 has no shape; 2 3 has shape 2 and 


T? 


"' □ □ i ° '" ;°o 


"nothing" catenated with 2 is 2 








OUTER PRODUCT 




the shape of the result is 2,2 


We conclude this session with an 




1 and 3 are both scalars and neither has 


interesting and powerful primitive called 










shape. 


keyed in (iB]°.nB and produced the 8 times 


m 






CAT 


Parts of a matrix may be reassigned us- 




SAT 


ingindexing. Forexample: 


"x", then every pairofelemenlsaro multiplied. 


OH 


PLA CZSi 6 i ]«-' BRISTOL 


'AB&o.x'ABC' 


MAT 


The right side must be rilled out with 


10 


(a) Select rows 2 and 


blanks, otherwise - 


10 
1 


(b) Select column 2 

(c) Using plus red 
ravel, find how m 
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COMPUTERS^ 




A complete range of professional floppy disc products 

from the industry leaders.. ..compatible with 

TRS 80, Super brain, Ohio, SWTP, North Star Horizon, 

Zenith, Cromemco etc. 



You can now buy the entire range of Tandon Magnetics 
high quality, market leading, miniflexible disc drives direct 
from the exclusive U.K. Distributor. 
Tandon drives are available aseither the OEM product or 
as complete packaged units in single or dual drive British 
manufactured cabinets with high reliability power supply. 
Complete pre-test and burn in ensures reliability and all 
jscarryafull 6 months parts and labour warranty. 

BOXED DRIVE PRICES 

Single Box Dual Box 

Single Sided 40 track £250.00 £430.00 

Double Sided 40 track £330.00 E59900 

Double Sided 80 track £430.00 £80800 

Dual Boxed Single Sided 

plus double sided £549,00 

With Tandon you get 40 or SO tracks-more capacity and 

Stepratesaslowas3mSir:/i:Kr,-;.L^:i----.irii.::.l:-- ■ 

speed of other drives, 



8" SSSD £3420 

8" DSDD E4860 

5" SSSD £26.00 

5" DSDD' £40.00 



STORAGE SYSTEMS 




L ■»_] 

HIGH EST QUALITY DISKETTES 



Use our discoflex range ot 
storage wallets and boxes to 
protect your discs when not in 
use, or for sending through the 

_ _ £10.00 
£12,00 



Our range of Power-One power 
supplies covers single, dual and 
triple output not to mention a 
complete selection of supplies 
which power all popular floppy 

SERVICE AND MAINTENANCE 

For the large scale user of SW" or 
8" floppy disc drives, our range 

or alignment diskettes and 
service tools are a must Send for 
— i details of our Oasis range of 

portable dedicated and non-dedicated floppy disc and 

peripheral test and exerciser systems. 




"l As 
^^W rec 



capacity hs 
the cost of data stored on 
diskettes has quadrupled. We 
recommend only the highest 
quality discs for use with Tandon 



brochure. All in 



K LIMITED 

1 33 Woodham Lane New Haw 
Weybridge Surrey KT1 5 3NJ 
Tel: Weybridge (0932) 48346/7 
Telex: 8S13487 



Data Processing 



Series 



Darrel Ince 



HANDLING 
DATA 

Partm 

Computed 

Addressing 



means ol Ihi-di.ii'.i-.im. Figure!. dividing by 20; andadd 1' 

file. (In this series of armies i use the mapped onm,, ""'"';- 14 m ihc I e. 

reiord number e- in indication ,'l ,1 re- Mil' nrststep is !o till the hie with re.ords. 

cord's position), Table 1 illustrates this mapping fur 

In the first article of this scries (Issue 9) seven such records, 
the algorithm used entailed searching 
sequentially through a file; in the second 

an algorithm Lo enable rapid retrieval to 
take place. The disadvantage of using 

incif.vi's is that thev do take up a lot of 

mini/arc the position ul a record given its 




apply the calculation previously describ- 
ed. Thus, if we wished to retrieve the re- 
add 1; •the record will be at position 17; 
•we tan now retrieve the record directly 
b Y- Readdirect(17) 

This method seems very attractive. 
However, there are a number ill complica- 
tions. The major complication is due to 
1 -eady 



.,.;-.,,-,., 



rccruesl 




occupied by another record. Fur Ma- 
li!' 1(17 into the !ilc. Using the calculator 
(his is mapped onto position 8 in the fill 
However, position s is occupied with 

called a aillincn. As well as having 



occurred; •search the table from the 
Hon of the collision looking fur an e 

at which the record is placed. The i 
search for an empty position will cor 



pte. 



rion of ; 
address or position is the ha. is of what is 
known ,ii computed addressing or hash- Assume I: i.a Ihc ki-vsaie the ;i':"-^. min- 
ing methods in file processing, bers of employees in an enterprise, and 
In order to illustrate this. I will use a very that the seven employee- of Table 1 have 
simple ('sample of ,i file of records where been placed in the file at their respective 
the kev number varies from 1 to 999. I will record numbers. The occupancy of the file 
assume that no more than 20 or these re- is shown in Figure 2 The shaded records 
cords are held in a file at one time; there- are empty; that is, they contain no em- j 
fore. I -hall set up.] file whose initial si/.e is ployee record. 



Hail V thronch the file until u-l' encounti 
the record that we are going to retrievt 



BRAND NEWs 



compiled by Microspy 
Anthony Esgate 
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This middle section may either be pulled out or photocopied. 
then filed (or reference. It will be comprehensive and range 
over the whole field of products, services, events and courses. 
PU stands for Personal User. SB stands for small base - that is, 
small budget or small business. MB • medium base, medium budget or 
medium business. BB ■ big base, big budget or big business Addresses 
are to be found at the end of Brand flews. 





MP.'M -should 
E LECTRONIC □, 



BRAND NEWs 



NOHTHERN IP.ELAND BUSINESS ipplell ITT2020 and 

svstems p FT E ~,. h , oir ; qi ~ m iB disc Da9e(l anf j wi ,i 

wii. now markel MONOTYPE: COMMUNICA- siore on disc wl'er, necessary. PU, SB 

■ ■ Ul :■ ■ !■■■:■■ ■■ (Apple /ITT/PET]. 



EBP). 

FAcrr 

*4h 



NORTHERN BUSINESS SYSTEMS 



SINARAGRITEC 



DORIC COMPUTER SVSTEMS 



SB (Prime, Honeywell, IBM compatlbi, 



ECONOSOFT 




Applications 



D12 ACCOUNTING MACH'NF rTfor-, mi C0MA n T 

''. : ';i'" | ;'';' ;_:';' ',".' ■ i| : | ""; RPG ll available for CROMEMCO 

'■ '.' i ,n ' , i.nr riuiiliimerilat.Dn. 

.-!!-"' .,:.;.. " ." .'■ "."■'.': '" v :"1 .':',:"'::'': Croritmco RPG I ie a powerful report gener- 

. jamming language. Package ln- 

■: ''DCS ooeraling system, tomoiler. 

"s logeiMr-r wirii documentation. MB 



;■:■■■: I MB. ED (DEC) 




p pumping duly using a 



M EDI COM 



BRAND NEWs 



PACKAGE PROGRAMS LTD 



irtingSystem, PPS PAYROLL AMD PER- 

NLL SYSTEM and ihe PPC ACE ASSET 

- AND EVALUATION SYSTEM 




Commodore PET. E20 (mm ACT. pu (PET). 

PLANNING RESEARCH CORPORATION 

COMMERCIAL ACCOUNTING SYSTEM 



SOUTHWEST TECHNICAL PRODUCTS 
(COMPUTERS) LTD 

"'..TOTLXf unrd processing and riling soft- 



MICROSCOPE 



SVSTEMATICS INTERNATIONAL 




VERSATEC WOE PLOTTFP. II new seri 
viae printer.-p loners incorpormlng Imsg 
circuit technology, TOlyrjing hybrid 



BRAND NEWs 



DATA GENERAL 



Discs, Tapes, Punches, 
Readers 



BENCHMARK' 



MB (MIcroNOVA). 





HEWLETT-PACKARD 

c.jjols ae-iaily 'nni-.il itu'.'.g u-j I.: : *I1KI 



BRAND NEW 



MOORE -PARAGON 



k-lop "onics. and chip design f. circuitry. SB, N 
i arid UNILEVER COMPUTER SERVICES LTD 



virtually unstable ■ SB, MB, BR. amounts nt administrative data. BB. 

RONEO V1CKERS ^^^^^^^^^^^^^^ 

PORTABLE FILING AND STORAGE TRAVS ^^^^^^^^^^^^^^ 

Exhibitions, Courses, 



ALANPEAHMANL1 



gale Se,MB[APL). 
ANSA 




I "^-'•'«- 



Small Turnkey Systems 



11-272 3530 or 01 -263 IE 



MANCHESTER 



rs of VKTOR Li K VI'IIK 
Computer Systems 
single user tu distributed 
processing - 



(0223)212392/311; 



Ufa 


L"»l= BRAND NBWs fw=?a 




cal and Electronic 




iers,C150ionon- 


rule SB, MB, BB 


Computer Managers /Data Transmission luncn, ana aiterr 


i"s8,'mb.bb. Managers, 


BRITISH COMPUTER SI 








,. r> ,.,-„,,- -„ rt r»mri INTERNATIONAL CORPORATE FINANCE MAILING EFFICIENCY EXHIBITION 


rate", organised 


CONFERENCE Organised By ih 


BuElnes 






Scientists. £65 lor US -and P'e-ifirns-.i ::-,- SFWviFS ii-irFRNA ,. .„ 






BCS members. E90 (or r 








ov. Alsol-dayconference oer J9. ■.!.". ;! fyBO i-es-.Jm-, .10 -icmmsrr. 










3 MP ANY LTD 


Computer Journ 








(£2S studem me 
















London, *T Wov MB, BB. KEY HOLDINGS LTD 














BRITISH INSTITt 


TE OF MANAGEMENT have rjo-ordlnaied resource's "o-in l : 








urso "Getting to Gripswtth o[ This corrp.my io oiler ihe wend ; rras: courv 














"Hands-on" exp 
















Bernors Hotel, Lc 


ndon;Jan. r9-20andFec. offered in 3D countries. Keyboard .„,,., Ma BB 






19-20, 1981, Ma 
USA Slurjy T 
Action': 5-day in 


agemeni House Also. 2nd Operators. mHpun 
,. -maopnxasors in roNSiNTANr 
onsive study tour ol com- LONDON CHAMBER OF COMMERCE UIMSULi™, 

rsandusersonEastCoast ANDINOUSTRY Courses to be h 


F LTD US 


NESS 


Kyoto, Osaka, TO 


25 Oct. (BSD Managers. ■■:;»!■:.■!■:■ ■.■ .■■<■ ,n-, :: „.., .',»,-,■,.:■.. '^"■■'i-.sf.u-- 


: ;{: : V:; 




HEWLETT-PAC 

manages and al 


■ARD 4fi».', SO 3sy,24Juna, 1981;' ''Cost-'of/sci- " ^ramming 




ressss on page 86 


-■'ol Enwonff 


^s^arf.niEiEIdty f S.slSSpoMeSol mftjjn WIM**™ 
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XITAN SYSTEMS LTD 




The Souths CROMEMCO experts 






Need a Hai 


Disk System with FAST RELIABLE the system 3 from CAP-CPP. F>none t 


r en app 


intmentlosseil 


Backup? 
















raids' BAC 








III* 


BACKUP system is evailebla »»rt for S^to^^^"™*^ 


ttinguti 


tv. Jus, related. 


Utilities/Software for CHOMEMCO Systems. SPECIALS. 














lh" SECOnd '' 


Double siriad 8" copy in 104 seconds. £50.00 £136.00 JJ^^*^*^ 


■d, 34 x 


Prestel format 


!*Mut£ 


wC r -T^l"b,7 1O ! e Sy^ £ r! r a n n Z-2H £6^.00^'""' D01,b """ deS 4 ° '" 


" m "" f 


oppy subsystem 


"stems. 


or creation/Editing of lormt on Ihe 3102 VDU INTEGRATED SPECIALIST SYSTEMS. 




^r,™z, B d 


Bttfe. Forms useable from Cobol. Basic, Fortran "n^™ JiloolH DO "° 


.■ sysie 


■ " BttllKi and 










BUSINESS SOFTWARE. and reclaim Excise Duty. Track do* 






CRQMEMCO 1 


stems - a complete Business system based on problem,. Cooes with 10.000+ barrels 


Pnr.cn I, 


m £8,500.00. 


Xifan Systems 


ISO Supplies and slnrks ■.-1,1' pnnli-rr, Nl>l'Hsl4H HOHI.'O'. rcr-pulc-rs. Commodore Bus 


ess MiC 


inesPETs. SI 00 
















CBASIC2. ana 








Cbasic. Macros 










XITAN SYSTEMS LIMITED 




fP^f 




23 Cumberland Place, Southampton S01 2BB 






Telephone (0703) 38740. Hours Tuesday-Saturday 9.30am to 5.30prr 
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the record with the kev 75 The eaculation 

used prei iouslv gives the address k re- 
iwJ 16. [here is another record there al- 
ready; so Link at record 17, but since this 
belong'; to the record with kev {(76. k'ok.il 
record IS-and thai is the record required 

record when either (lit- record m wjm is 

countered. When an empty record is 



id thai 
: looking for is not in the file. The alg 



Series 

binary digits from the middle of the key 
and use dial as the initial position in the 
file. Thus if the key 163 was used then this 
is expressed in binary as 



■®' 



Trie .impropriate middle Hue dibits would 
give .in initial position of 10001, = 17. This 
method (ends to give ,i fairly even spread 



file. 



rtthe i 



li theneu- 



To take an example, in the file of 21) 
records that I previously considered, the 
search time will increase considerably 
after 10 records have been inserted. The 

strategy is then Lo unload these records, 

use the rule 



Employee File 
Works No. (key) Name 




Ihe ivm.i i rider upon dividing -1 1 bv Jll. 
= 4. The search continues from posili 
until the kev ■!.' is found or an empty posi 
tion is found. Unfortunately, the emp' 
position corresponding to the deletion 
liranbv (.7) ls encountered Ivj^e there. or, 
with the key of 43 is encountered Thi 
algorithm is forced lu conclude that thi 
record with key 43 has not been entered ii 






The 5 



nl;ns r roWcp 






deleted record. The emplovee ti 



method. The main reason (or presenting 

the fact that thev are both very simple to 
explain, 

A particularly good calculation method 
which can be used when vour file size is a 
power of two involves taking a series of 
binary digits from die middle of the kev. 

32 (=25). The'calculafton'would'tak,' ':' 



The majority of operations involved 
when a file is organised for computed 
• idd resting are simple. Iheonlv operation 
that does pose problems is deletion. Con- 
sider the diagram, Figure 4, where 12 re- 
curds have been inserted into the HO record 
employee file. Assume that the employee 
Cranbv has left the enterprise. His posi- 
tion 17) is now vacant. Now assume that a 
request for the record corresponding to 
key number 43 is made. You will notice 
that the key 43 is in the table but has been 



n now apply the previously ex- 
algorithm for searching. The 
deleted records can be erased 



being rehashed when the table 
crowded. 

To sum up. you have seen hov 
ed addressing enables a rapid re 
be maintained. However, this 
sponse is achieved at the cost of 
large part of the file empty. 




'THE MICRO REVOLUTION' a Change 
for the Better or for the Worse? by Peter 
Laurie (Futura Paperback, £1,50). 

Thfa took is not about microcomputers. 
In fact microprocessors are onlv referenc- 
ed once in the index Its scope is very 



thing approaching cult status. Toresearch 

(his hook he adopted the role of Editor of 

I borough -going inspection of the new 
technology. 

It is a measure of the speed at which that 
technology is developing that in the eight- 
paper, some of the examples given should 
have acquired a rat her dated air 

The author's last book was 'Electronics 
Explained', and there is quite a lot of that 
here too- and rather better explained than 
I have seen previously. The chapter head- 
ings give ,m idea of the book's scope if nDt 
its flavour: "The Computer', 'Data', 'Inter- 



nals', 'Chips'. 'Memory Dev 



Hich # 



napstr 



s 'The Third Reich v 
hingw 



a fullv developed multi-national corpora- 
tion"^ In other words - THIS BOOK IS 
FUN. It is also probably the best work on 
the subject to date. Hurry up and buv it 
before it is out of date. Tulian A1]json 



EDITOR'S CHOICE 

The Pergonal Computer Bunk, 
Bradbeer, pull. Input Two Nine (£5 

1 Mr I Am thing 

good rob within the limits he has 


by Robin 
25; atpp). 



The Series 800 micro-computer is 
designed, developed and 
manufactured for ACT by 
Compu/Think in California - 
the heartland of silicon chip 
technology. It offers a range 
of features and facilities 
previously available only 
on mini-computer 
systems costing many 
times more. 




ACT Series 800 Commer 

Low cost high technology 




HB COMPUTERS 



Kettering. Northamptonshire. Tel; 0536 520910 Telex: 341297 



Data Base 



Management Systems 



Clyde Holsapple 



0;: 



ver the last decat 
>les and techr 

dely applied a. 



PRINCIPLES 

FOR MICROCOMPUTERS 

Part I: Designing a schema 



handling inf, 



putcrs. Mami 

(DBM) BOftWB 

processing pr 

putcrs. VV'itli Ihe advent of Micro C 

Base system's generalized DBM si 

are for the first Inn,- ,n.nl.,:-k- !,-.,■ 
cation on micro-computers. The fe 

through the MDBS software resemble 
(and in some ways surpass) the features 
available through DBM software that 
has been developed for large-scale 



Itm 







ommendatioiu. Other important depar- 
tures of MDBS from the CODASYL 
proposals arc Lhe relative simplicity of 
MDBS DML svnla* and the use of host 
languages other than COBOL. 
Designing a Schema 

ing to which data in the data base will be 
organized, 

A. The three building blocks used in 
designing a schema: 
1. Onto ITEM types are the smallest 
units of named" data. 

a) Examples; NAME, ACE . . 
these are types of data. 

b) You decide how to refer to a 
particular data item type; you 



icCODASYl. Data Base Task 



STATENAM. Vol might de- 



packages currently in u 
computers. I ike ihom 
work dala structures bi: 
DASYL construct c. 



Micro Data Base Systems' complete 

!hi.-i'r Lk distributors, Systems Plus 
l.ld Implementations cjrrenllv :iv.iil. 
able arc Z-Si), S0B0, B0S5, 6502, B086 
and Z-tiOOO, with a choice of host 
languages: Basic, Cobol. |-ortran, Pas- 
cal and machine language. Soon to be 
available- arc multi-use. versions in- 
itially under the MF/M and ' 



currence of STATENAM. 
'Ohio' is another occurrence 
of STATENAM, etc. 5,123,497 
is an occurrence of 
STATEPOP. 
\ named aggregate of data item 
- ■" ' KECOfiD type. 
■ CITY, co'mp 



-, ly P ,-s i 






a) Exi 
the data it 
AME and CITYPOP. 

b) You decide how to refer to , 
particular record type; yoi 
may use up lo eight charac 
ters. For example, you migh 
decide to refer a record typi 



type 



decide which dala item types 
should be a^regaled to i'orm 
a record type; you might de- 
cide that STATE should be 
composed of STATENAM, 
STATEPOP and AREA. 



d type is 



ailed a 

mply, .i 



e of a 



tuple, ihe 



['In, 



.... 5,13,479 
and 26,523) form a record oc- 
currence of STATE. Here 'IN- 
DIANA' is the STATENAM 
data value; 5,123,479 is the 
STATEPOP value and 26.S23 
is the AREA value. An occur- 
rence of the record type CITY 
is ('Lafayette' 62,000). 
'Lafayette' is the C1TYNAME 
datum and 62,000 the CITY- 



POP vs 



riallv. , 



I type 



represented 
enclosing it 
The STATE 

STATE 


by a rectangle 
data item types, 
and CITY record 


STATENAM E 
STATEPOP 
AREA 




ClrYHAME 
CITYP0P 






/LalByetttA is an occurrancs of CITY 

3. A SET is a named relationship 
between (typically)" two record 
lypes, one ol which is called '.In..- 
set's owner and the other is 
called the member record type. 
According to CODASYL con- 
ventions, a set can be declared 



:he owning record type, 
n Data Base System's MDBS is 
le CODASYL conveiv 






nany- 



danonships to be directly 

represented by \':M sets. An Nr.M SET 

record types, one ol which ismMiuni'i/ 
called the owner end the other is 



DBMS 



le member. An N:M set dilt'e: 
:s of till- (JH'Jri/i.'r rt'oni tj/jif .' 



associated with r 



) f:v,7..;,7.Jc ,.| (i Srt: To e 



member. Notice 
currence of the 
ord type CITY is 



bv) more than one oci 
of STATE. Howeve 
maybemany(N)occi 
of CITY associated 



than one slate. 
tjmpIfo/BMM 

can be located ir 



that 



urrence of COMPANY 
i be associated with many 

i occurrences of CITY, and 
occurrence of CITY can be 
ociated with many (M) oc- 
■rences of COMPANY, 



:ord typo, plus 
> of the member 

cord type that ..re owned bv 

. The 



>f STATE k 
diana, plus all CITY occur- 

form a set octurrence ol Un- 
set HAS. 
d) Pictorially, a set (or N:M set) 
is denoted by an arrow that 
points from the owner record 
type to the member record 



e) Pictorially. the fact that £ 
occurrence of the member r 



ELIMINATE YOUR BACK-UP 



PROBLEMS 



with our low cost cartridge drive 




I he Equinox KB10 Cartridge Drive 

allows S100 microsystems to transfer, 
read an J \i rite data nt highspeed. Its 
.\\llili.\cJ and 5MB removable discs 
::!■„■ need lit provide separate 
data back-up. The removable 5MB disc 
allows for fast back-up and therefore 
unlimited off-line storage. Without 
sacrificing high performance, multiple 
users can operate the Equinox KK10 
simultaneously using multi-user 
software. Equinox provides support for 
such software i.e„MVT/FAMOS, 
MI'MandOMNIX.CP/Misalso 
supported, 

FQUINOX 

COMPUTER SYSTEMS LIMITED 

Kleeman House, 16 Anning Street, New Inn Yard, 

London EC2A 3HB.Tel: 01-739 2387/9 and 01-729 4460 



lollops (assuming that infor- 
mation is held for onlv three 
cities in Indiana and 'two in 
Illinois): [Figure 2). 



DBMS 



This 



1 CO- 



STATE 


CITY 




1 5TATENAM 1 H 




^m)'""" IcresidIntI 




| CITY POP | 





DASYL method for handling 
N-lo-M relationships. If the 
intervening record type Z has 

mi datii item types, this meth- 
od For handling N-to-M rela- 



imple , 



an NA1 



i the 



rween STATE and RiVER. It 
md makes programming 




pair. (Wabash has a length of 
22(1 in Indiana and 132 in 

Illinois). 
g| In addition to the N:M set 
feature of MDBS, there 



anted d 



that 



the se 


ond record tvpe with 




cutrence of the first 


For ex 


mple, if RIVER is a re- 


cord tvpe then there is an f\ 


to M 


relationship between 




and STATE. A river 




w through many fNS 


0) states, but a 




my (MsO) rivers. 






MDBS 


an N-lo-M relation- 




n be represented by an 




t. It can also be repre- 




t>y two sets and a thirc 


record 


type as follows : (Figure 



efficiency in desi suing da l; 






tailed iiriwJi'ifte about an applies 
1"i l s l ph.-isi. 1 cil selling up .1 iLiu L 



d thai y 



simple 7-! 
ma das, 
proccdu, 

•Nerf ro 



ign. . 



COMPUTER PRODUCTS LTD 



ON DEMO: 

Sharp Texas flo/com 

INTERTEC SUPERBRAIN 

FULL RANGE OF BOOKS 
PERIPHERALS and MEDIA 

no/com /peciali/t/ 

^E Qdd-on/ PyB 
O 0937 63744 

LARGE S.A.E. FOR DETAILS PLEASE 




Decision-making 



The Testrolog 



Frank George 



TESTROLOGIG 

~ Testing, storing 
and retrieving 
of logic 






Testrolog iu an I 
it is best to think of the concept we 

■a tv going to talk .ibo.it as Testrolog if. 
which is a genera! theory i.f logic oi deci- 
sion tables an. I decision making. We cm 
then look briefly at particular Testrologs 



mplen 



'■ oio.ia /li- 



ming of the Testrolog!. 

of the Testrolog involved are the series 
colled Explorer. The whole ingenious idea 



both NIvDC (National Research and 
velopmcnt Council] and the Fim 

Within Die context of the complex 

oi division-making and punning ai 



I'stahiiihc-d inlhfciimpLil! 
sion tables. Our disfnssi 
can best star! with them. 

DECISION TABLES 

Tile bask idea of ad 
all branches of the dtvi: 



i. Agair 



rapid g 





.'4 '"''.'"• 


;;:.':: 


column — Editor). 




and third 


In flow charting te 
would look like: 


msthisdeci 


on table 



is that all thi 

frions n<ay ,,,, b, Wcr,,,! 
V':-.ihl..-ac!ions. thodecisioi 

illliati,:Mii,|.:.-lv-ii>.l 



Figure 3 




TESTROLOG PROGRAMS 

First of all we shall carry or 
above example, and although colour : 
used in the Explorer series, we shall ' 

ich (lo avoid <hiTi,vdfoi..i>k.ur) follow a 

can oe seen very dearh hero. One is [h.sl niuue which was dosjgiu-d hv Mr I- , 
the growth of such nets is exponential, Newman, andinthecaseofailourdis'lin 



you answer Ihc question). Let us L 
at a very simple example. 

See previous page 
This has Row chart: 

See previous page 
and can be « 
gram with II for no, J for ves 




The Testrolog 


"are you married?", so if y 
"No" you are led ino' c.ahk l> 










Mack lines would show up and the red 




would be obscured. In practice, we would 


0- Is vour wile living wilh y> 




Q3 Has your wife any taxable 














the filter^ [here is one ,ind nnlv one route 


Q5 Have you anv taxable inco 


(lnokin B black] which runs from start to 




finish. This route varies according to how 






tion to be considered, So if 






l~rslr 11 pni!>!Vjrr: in hl.i. i ,ind white fcw- 


then answered Q5as "No", an 




both Q4. and Q5 as "No", we 



in jnv one p:o-i.u:n. The f'.ii'.'i.r,-. .' ,.m 
handle some I!! questions and is a pocket 
version. The next version handles 40 and 

sion can be used as an overhead projector. 

The principles of the Explorer are identi- 

tion now makes use of colour rather than 
the three types of line l| , | and J , 
replaced, say, by green, red am 



the filter position, 
routes is 32 (-25). 


The total number of 


■u 






K 
Or 


4 


| 


Figure? 
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INCOMPLETE 

RECORDS ACCOUNTING 

tm 
with a PET COMPUTER 




MICRO COMPUTATION 

8 Station Parade. 
Southg.ile, Lundon NN : It-lcphonc: ()l-ft82 5HM 



it's soft at 
the top! 

Business software at competitive 

prices for CBM PETS - to keep you 

on top of your business. 



• Incomplete records m p| amer 

• Mailing 

__ fj ., • General accounting 

• Residential or 

part time courses • Estate Agent; 
The sign of good software for 
the small businessman 

STAGE UfcWFWK 



m 



IF 



is the finest softwan 



Aticrosolfe 



A'e lovly .:■ lull mnae of equipment i 

the MICROSTAR multiuser system (fro 

which will run 1 to 22 terminals - the 



is the Company to contact 

luipment including the APPLE II (from E695/16KI, 

n £4,950) and the powerful ALPHA MICRO 

most cost effective system available today. 

NE OFFER A COMPLETE SERVICE which encompasses advice, systems design 

sale and installation of computer and peripherals, as well as tailormade software 

where necessary. There are fully documented ACCOUN-.'NG nnd WORLI °ROCESSING 

PACKAGES etc.. for ACCOUNTANTS, SOLICITORS, MANUFACTURERS 

RETAILERS, MEDICAL PRACTITIONERS in fact all business applications' 

ALSO in stock are PRINTERS, VDUs, CONTINUOUS STATIONERY, DISKETTES 

DISK BOXES, all from the best names in the computer world - TEXAS LEAR SIEGLER 

TALLY, GUME, PAPER TIGER etc. 

So if you either wish to buy a computer to program yourself or take advantage of our 

service -TELEPHONE NOW FOR AN APPOINTMENT. 



/ 



MICROSOLVE COMPUTER SERVICES LTD. 

3rd Floor (rear). MIDDLESEX HOUSE, 

29-45 High Street. EDGWARE. Middlasex. 

(exit 4 Ml/20 mins. West End). PriDes ex. VAT. 

Telephone : 01-951 0218/9/0 



Recruitment Top Management David Munns 

TTl'\7'Tn^lTTmTTTTjl / , , b ™"f p ?7 

Ll" ^r U'l ■ I I ■ I ■ I • m U' 

JIjAJLUU 11 VxLi 

SEARCH 




hanging lace of the computer world. 




the client often w o i -..■,_■ -. M 'hi- 






stage, the con. iiflanr ,■' h. ihl. : a -o-s 


onncf become I,-,- easy n, dehne simplv. 


Oanld Munns, Managing Director of Kornf 


the underlying "fei hi Limpiii thi 

total environmenl. and the a, tual position 


^"soll"" " .1 


read the ads. This is trueat the most senior 


available. 
This specification then goes lo the re- 




levels, but not necessarily at the middle 


search department, when a search plan is 






drawn up. The research staff then ascer- 


en^^Si^r'whil"'' ih^Jverr," m". 


recruitment can he :(.l'!', of Hit- individual's 
first year sa lare -plus the cost of theoctual 


|;^; hn :. l ; l "' i l, i' : " ,K ' "ritt.- : . '■" I ;;- | , '_ 








ill in reiTuiring personnel where there is 


The second method, frequently re- 




n identifiable need - such .is program 


ferred to as the "contingency" agency, is 






so-called because payment is contingent 




ligher up the scale when' the job defim- 


upon placemen 1. There are well-estahlish- 


in conjunction with the consultant on the 


don is not straight- forward, executive 




basis of seeking an individual's advice 


,earch is undoubtedly the most efficient 


who retain files on individuals who have 






approached them because thev wish to 
change jobs. From the individual's point 


whose own background and krmwledgi 


Each method has specific characteris- 


uill lead lo polenlial candidates. 


ics. The "village" system, fur example, 


o! \ lew. this approach is less timeconsum- 


This frequently extensive research - up 


nas the advantage of speed. A quick 


ing lhan responding lo each and every 


lo 1(1(1 companies are approached on even 


ahone call, an expensive lunch (the only 


recruitment advertisement. The agency 




ost involved 1. a somewh.it lengthy nego- 


often works or- the h.v:s of receiving fees 


career details of a number of men am 


dationand - if salary, status and job satis- 


onlv on placement, and Ehese i in he as 


women who are both interested in th. 


action are right -you have brought in 


low as 10%. The problem with thislech- 


position and suitable for it. Only a smal 


■our man or woman. Knowing of seme- 




percentage come from the confidenlia 


one "in the factory down the road", or 


"outof.het,l,,y,v.te„ ,d. therefore 


files which contain career details of previ 



Top Management 






: industi 






other UK b 

utilising its services as ,1 part Df their Ml .. 
integral career development. In the U5A it 
is accepted that executives will "make 
themselves known" to the top executive 
search firais. not when theyarc redundant 
or unhappy, hut simply to say "here I am, 
"— what I do, take notice of me". 

ont'. every connive ivho t.ikcs his 
ser!.in.-!\ should .!,. iln.. same thine 
n the UK. By taking, this positive 

••I which uthenvi.se iln.'v ivuiild hi- 
re .ind move naturally from the 



thi 



m Rohan 
Computing 



OKI 



Qume facit CIPER 



Conguerthe 
Computer, 



ake full use of its caoBbilities. \ 

• No previous knowledge necessary. 

• Special educational Mini-Computer 
supplied ready for use. 

• Complete home study library. 

• Self-test program exercises. 

• Complete programming ir 
using computer. 

• Services of skilled tutor available. 



.BRITISH NATIONAL RADIO&ELECTROrJICS SCHOOL! 

I^^CIevel^nd^Road, St..H 1 ,l,f.,,.j,.r i5V .ci t ]nnel Islands. 



Business & Industry 



BIM 



GETTING 
STARTED 



BIM 



W! 



powerful microcomputer with 
he will be able lo solve many of his 
is problems. This is clearly reflected 
iize of the small business computer 



u .i. i|uiri- ,1 . 



to the t 



Then 



is that he will 



any use in the office. The buyer v 
have to connect his £100 compuli 
T.V.anduschishomnr.-, 

tage of having this 
Irani about a ramp...... 

adopts about [he- In hire- it is difficult not tn 
reach the conclusion that by the end of the 
centurv, which is less than 20 years away, 
compuiin,; will -:: :■ -i.\:..r.ieni.il,i ^kill !o 
every manager as the 'jr's'. 






skills i 
fh. 



,«L|iiin 



larket. 



By the way, the technology of these 
nail m»fci™ I. .,,« ™t m ,Sh th,t thh. 



process of srlfleariling will heal] that easy. 

ing techniques again and again until they 
are used correctly; but when a computer is 

and there is perhaps no belter way ul 
learning that teaching oneself. 



'He will learn about a computer 
and about computing. ' 



the importance of the personal computer 
should not be underestimated as it repre- 

tool, so that the would-be business user 
will be able to take advantage of the busi- 
ness benefits the better machines offer. 
Wearenftenasked'howduesabusiness 

he gel into computing?' The traditional 

to define all problems, specify a system. 

and implementation etc, etc. Now, al- 
though this approach is by far the safest 

ness, it is quite complex and perhaps even 

the procedure takes quite a long time. 
Many businessmen are more than a little 
surprised when ['■ 
anything from three {far very- simple svs- 



able from" 
and progran 



impute! 



e.Oftt 



After this, the ma 

sophisticated software In fact, ifhe could 

and repetitive calculation -type work, he 
would be progressing well. With more 
reading and another course in more ad- 
vanced programming, and perhaps some 
study of systems analysis, he would be 
able to develop some- commercial systems 
such as debtors or stock. And as time 
moves on computing would become one 



), another appr.uil'. 
which will take the businessman into the 
computer age more rapidly. Because small 

business systems can be yery cheap, and 



THE BRITISH 
INSTITUTE OF 
MANAGEMENT 
FOUNDATION 



ENERGY SAVING 

with 

MICROPROCESSORS 



augmented co\t-ere\'cl 

proceedings are available 

AT A COST Or OdAil PER COPY. THE 
PROCEEDINGS RECORD RECENT 

EXPERIENCES WITH ENERGY 

SAVING 'WTiTliri'ARTTHATIS 

BEING PLAYED BY Tl IE NEWLY 

AVAILABLE MICROPROCESSORS. 

CONTRIBUTORS TO THE 

CONFERENCE INCLUDED 

REPRESENTATIVES FROM: 

MARKS & SPENCER LTD, 

ROLLS ROYCE LTD, 

ICI LTD, 

THE REED GROUP 



i utilisation. Considi 



with which they will be able to perform 
tasks which managers cannot do today. 

One of the ways the BIM assists mana- 
gers lo get into the computer age is 

through ils seminar, workshop and con- 
ference programmes. The GETTING TO 
GRIPS WITH MINI AND MICROCOM- 
PUTERS programme, which gives partici- 
pants a thorough briefing on mini and 
microcomputers as well as programming 
instruction and hands on i.'MX'ric-no.'. is ,i 
positive first step. In November the BIM 

ming course, which will concentrate ex- 
clusively on programming and givemana- 



WRITE TO: Conlerencc I 
lent, British Institute ot Manac, 
lanagement House, Parker 







.thei other computer magazine 



Second issue on sale now at all leading newsagents or from 
Business Computing, 4 Valentine Place, London, SE1 (send 75p) 



ALlCO) 




The true 
multi user 
computer syster 



Custom Graphics & Scientific 
Software 

A full graphics ana scientific pacKage is r 
-■ '■ ■ the AlioswIitvFPP. 




Quality Software 

Uiilmiliiil versatility. Trie ACS 8000 range 
^uppor! trie widilv accepted CP/M and I " r 
operating systems plus basic (Microsoft 
■ ■■». Pascal, and Fortran W. A 



Management Cybernetics M. Saeed Sheikh 

THE HELMSMAN 

Part W 
Attitudes and Techniques 

IM^e attempted to brin K the point ampleitcan; ' imktay™ 

home that Modi-opl,-,.. of „i,n.ise- Kil „ lll ., IPm „UH„„ l ,. l ,^,..^,,., 1 ™. .mwrfairrty state -where the d K i,iunm.,k,r 



attitude and awarenes 



'■' "'I"-' 1 " pnillirl Tim In fin lu|| j.J l 1 should have liked very much to 

;,;. ;■; ■:;;■;.; it ,,huv -h.^ns i„ r ,., m on.,n S ,.| S1 , |^:::M,,s..,n,,,Mi^ t ochni quK ,ifi 

. , -'-■■1 I. :■ ii-ii: -■■■.! I-;,- ly .v 

^muVuVindi si™,,,H t Tmsoflh e ., wi ur, l c,-.pr l .h,bililv this point suffix it H, say that manage- 

rouns within tlif ' shopping and described it in term-, of ""-"' cvhcmelies incorporates readv- 

:,^ .... ,,,,. :_ , h his perceived need for the product. Per- made techniques developed in other 

ede- loTono w >lli tdved need is >™*idered as .1 primarv management sdonces. especially involv- 

,,;,.,.) ' factor in the derision of what .1 nislomo r lnu statistical' theories. However, if sudi 

„.„.'..:.- \f, ;.,i ^.. "'ants and this n.M(t.in Jiin»,. over time techniques are not av.iilnblc. then heuris- 

quitesuhst.inin.illv; d L!1 . r...i,ivr,lisim.;. for ,i '-' program mine, (intuitive judgement. 
-'" ' ased on experience and 
:edt m.iv help the pro- 
mulating relevant hvpo- 

tainhes which management Faces in theses, and testing these may lead to a 

m.uketins situations and consumer's satisfactory solution, f-'inalle. it should he 

behaviour. mentioned th.it if heuristic methods are 

■TtammrBitonmtaMml^fndnH.bii™ " 0i ''PP 1 ' 1 -' 1 ' 1 ''. ■■ pmhiVm solver can try 

.,.:;.. ;,; ,'..: ;,..-' ' —»'■" '---n- - i.,,.,„.. 

.11,. .,„„:■:.„, ...,, .!, . h. ■.,..,:■.■■.■...., : ,.. I'T'eseiilin,- .1 real -A-ivir In snnc ul- 

helpinc m,-,n.i..ij:i,nl In .r.>n r lor ir .iri.ii-. stractiori ivhich appears 1.1 bo tin- ...mi., as 

to this n |. L . ...1 ...a, -i,.- ■ ■ I, ....-, .--„, h the urisiri.il system. I should emphasize 

• 1 ' allien 11' I -.1 ouirenied with uon routine com pie* pru- 



Problems and Perspective 



of ct 



These are somen! the techniques of pro- 
blem solving which are the tools of a 
management cybernetic an who applies 
them whenever he/she is involved in tack- 
le following types 
ly making us 
Is greatest advantage 
ersatility as. in addi- 

1 be switched on for 
ling and innovation- 



MoTL' 111:]] I :] lIi'L.IlIi' ] K I "■ 1 ' I , I |. ": L' l] Ml!,l' 

1 many books and paper* featuring 
:h pure and applied Hold- nf cvher-ielir- 



porales ideas, concepts and methodo 

branches of both natural and social 
sciences can appear to be superficial, as 
does cybernetics. As far as its application 



Cybernetics 



This difficulty appears to slem !r<- 
fact that the ge nem I systems tiieoi 
cybernetics were developed dunl- 
in applying their concepts, idea 
methodologies in management, hr.i 



? rthei 
and cybernetics; bot 
fits arising tu the 01 



Whenever some writers intended 

plying cybernetics to business man 
merit, they rightly use] .-.nalogirs v. 



rhev created a feeling [hat cybernetics was 
on genera I. and useful only at theconeep- 



As 1 stated in mv first article in this 


organisational resource 






ary background, and different theorists 




have generated their own terminology 




and notations 1 sometimes unnecessarily 1 




which contributed tosomediiticultir- l.n:- 








addiriun to this, some teachers and writers 




ot cybernetics had their specialisms in sub- 


winch has benefited 


studies No doubt this also added some 


n^Honfwtth whomf 


d i then 1 tie- in exemplifying it for managers 








indnndual and the organisation. Many 


The difference made to 


writers also incorporated its idea* in Iheir 


enterprise is in: 






ing the word cybernetics — which has not 




helped its acceptance in management. 


• the development uf tech 




In this 



• I h 
il behav 



they haye applied cybernetic ideas in ex- 
plaining organisational design. Manage- 
ment oybemeticians arc interested in it to 
explore how the structure of a business 
system will influence the beh.iyiour of 
individuals and groups and how their be- 
haviour affects the system as a whole, 

A model of management cybernetics 

In my first article in this series, I includ- 



ed a 






model which does not reflect the state of 
the discipline of management cybernetics 
in the 1980s 

Figure 1 shows a model i if management 
cybernetics which I have developed anil 
tested its applicability and suitability bv 









hiring enterprise! 



Introducing 

PEARL 

A Powerful Application Generator 

Produces Error-Free Automatic Rapid Logic 

Generates C BASIC 2 Programs and Compiles Them 



Product of: 

Computer 



Automatically Produces Programs Fon- 
Menu Selection 
File Update/Edit 
Report Generator 
Indexed File Reorganisation 
Indexed Access 



Level I £90 

Level II £325 

Level III £625 

All Prices Exclude VAT. 

Contact UK Distributor-Tel: 01-653-6i 

Clenlo Computer Systems Ltd (7*\ 

15 South View Court g S lij 

The Woodlands ^ , CI 

BeulahHillSE19 3EJ ♦^ 

London 









THE CLENLO CONQUERER 


t^^M 


A Z-80 Microcomputer in an attractive Metal Cabinet, 
containing a 12 slot motherboard. Two serial and 
two parallel I/O ports are standard. Will accept a 
variety of S-100 compatible floppy and bard disc 


v H 


16KRAM 650.00 




MJIH ^^L~ 


32K RAM 800.00 




V^^IB^B^ H ^^^ 


43K RAM 875.00 




WtflkXi^HL =^^K 


64K RAM 950.00 




w 


8" 50uK Double Density Floppy Disc Drive and 

Controller 700.00 

Add on Unit 410.00 


v ^m * 


All prices exclude VAT 




Clenlo Computing 


HS-» 


Crown House 
18 Gipsy Hill 
London 


Systems 




SE19 1NL 
01-670 4202/3 



fl€KCO 

GCmSOFT 

Computer Services 



Aer co-Gem soft Computer Services, 
27. Chobham Road, 

Woking, 

Surrey GU21 1JD. 

Telephone: Woking (04862) 22881. 

" STOP PRESS: Price of Video Genie no* 

£330+ VAT (379.50 inclusive! 

/Carriage Free U.K.) 



nTI&ifl COTFUTER CEriTRE 




SuperBrain 





COMPLETE twin ZSO CP/M computer 
system with 64K RAM twin double 




■ 


^.density disk drives, printer, 2 RS232 








FORTRAN. Plus a full year's 


Printer 


guarantee . . . E2.80O+VAT 


MICROLINE-80 by OKIdata, the quietest, most ral 


3ble little printer available - 40. 80, o. 132 


charactsts pat line with graphics 








Micrnsalt BASIC or FORTRAN lor na E.Ira charge. 




Guarantee 




All hardware fully guaranteed (or a year. It anythm 








SPECIAL E d jcational anrd quantity discounts -Deals 




We also stock CP/M software:- 




Wordstar, Selector, all Microsoft languages. CSASIC 




AND... 




TELEVIDEO terminals - call for prices Very spec.a 


dealer deals. 


NECSpinwriters - all models. 




CALL MariaorGerrv'. 01-B401926 anytime 


01-9922909 afterhours. 





Law 



Copyright 



Peter Prescott 



THE COMPUTER AND 
COPYRIGHT 
PROTECTION 

Lt'ui)>nt,T* kr wm-il rif.i ,( (niitinl new field ment, I would guess thai he might even 
far the litigious. regard it a* a sincere form of flatterv if a 

Suppose you arc a software housi 
one tine day you wake to find tha 



I71IITS .niHiors wcrecdmpWning ofTuin 
and lonathan Swill wrote.i satin,' in whidi 



is not expecting to Ret a tha1 Iht'onlv thin.o [ llL l(.i wastomakealaw 
fi.niRhl-irlvestmenteM.-ept ^■oh[L.itin B copying. This V-- ""- 



of making a straight c 



Programming 
this computer 
can be as easy 
as reading this 
advertisement. 




Lomnc 



Wn g^S2£ 014343933fordetaik 

Oifcssai I.cjictor3rmri3haniNti.'-idieste].Cnd;srihara, Bristol. 



Copyright 



jimiriule oi.ic.hi to .ipph in Ihe ir.w; < 
paintings drivings, photograph 



literary works (which includes tables and 
(which includes diagrams, Hid jtiv 
;iapln'. eg. clupsl. Tlit word fn^iii^il 1 is 




HOW COPYRIGHT PROTECTl 



OBTAINED 


house .vu v.ui I.-. ii L '..-..-.i..,- f_'^-™; 


though ill fldu.il ly ini'h- like the drawing lu 


In this country you da not have to comply 


"V"] 1 ' [ h \ ■■ nni' V'' 


,1 (reasonably intelligent) layman. Tliis 'lay 
recognition' test was put in the Act to stop 


. opvriejil prote.rior.. ll .irises as sunn as 


If 1} 


the draughtsman irom getting a mono- 


the work is written down. Although he 




letter to his lover becomes an instant 


Nowgoon to a later stage. The chip now 

exists as a design drawing, perli.tps a- 


copyright owner. All you have to have is 






the right nationality or country ol resi- 


department, the copyright belongs to the 




dence, and nowadays that includes most 


pRidutt will look like. II 1^ this drawing in 


oi the countries of the world. Even if you 


validh rhe owner of a rnpvniitil vou L.in 


which we are interested. A still later stage 


do nol belong to the right country you car 






still get protection Liv lirsl puhlishinc it 




prohablv usin^ ,i photographic process. 


there. But it should be emphasised that, as 






a general rule, copyright protection arises 


PROBLEMS 


'photograph' is proleclod bv the Act. Now 






suppose- the chip is pm on Ihe market. Let 




were not ton concerned about copyright. 




should be a work of a kind which is pro- 


This was because their products were not 


competitor to the extent that one or more 






Of SUC 



design drawing (and also t 
graph'] and is an infrmgemet 
right. It is also a violation of tl 
the copyright owner to sell, im| 
in the pirate chips unless vou 



■ ■:■ ..-■ , 
belief. (For 



eved it 



■ 
rmple, yr 



property of the copvrighl owr 
means thai it can be ari expensive 
to infringe the copyright for you r 



O pay d 



: of tii 
■duct 

vriic.ld.-i.' 



lufact 



Although I have tried to illustr 

basil point by reference lu.-i chip, til 
principle applies lu Smuv.in 1 in gen 
it is iillmutt-.tu iii-.-i.f'LM in'iii .in .nig 
pbii|u;-.i-.ni|i. which il resemble, v 
there will be infringement of the 
..'rvriithl in tin- Jr.iw in;.; nr phiitihiio 
less the rcpivJiu-tiun is licensed. \ 
back to the old principle that yt 

It is no defence that the i-opvice h 
"" esull still looks mt 



>r that 



■ ikied ,i 



Hi the t 



if „lL.uur; ; 



of the other n 
ricHon. Of cou 
: enough then 

■ is nl ten LlirticnJt toknowpred! 
n draw the line. 



ogoir 



i the 



n that 



ork ror i 



nee of ai 



. and hence ulti 

m.itely on visual similarity, in the rase o 

Act calls original 'literary' works. A 

if there are no fine literary sentiments in 
voived. Fur present purposes what is rele 
vani is that cupyriy.hl cm 



together 



of VI 



s FORTRAN or BASIC oi 



ALGORITHMS 

It used to be thought that copyright can 
never protect the collection of ideas or 
infonnation presentin a work but only the 
:m ployed. How- 



). Remembering that the t 



,ltlin>.i. 



Copyright 



iate the skill and intellectual labour that 

labour in assembling the ideas and data 
and (2] the skill and labour in expressing 
them in particular words or symbols. 
Therefore it is possible to infringe the 
copynghtifyou misappropriated) even if 
you put it into your own language, in 
other words, even if you do not 
misappropriate (2). Of course a general 

protected. 1! follows that there could be 
uitrinitomcnl oi cop\ right in a program if a 

iiis taken, even if il is expressed in differ- 



HOW CAN YOU PROVE COPYING? 
Where the same form of expression is used 
it is usually quite easy to prove copying 



identical detailed products were arrived at 
by sheer coincidence. Where, however the 
cupvist is astute enough to take the trouble 

where the algorithm is taken but enpress- 

rather more difficult. However this .,itu,i- 



II knov 



a the 



inipies ,mi Id al.sn he used in the sottwan 
Held. (Cynical readers will .say that there i: 
no need in lu.' il .in pm-pose - there will b. 



WHAT ABOUT THE SORT OF COPYING 
THATGOESON BEHIND CLOSED DOORS? 
When a copyist puts pirated software on 



kill 



The real 
word processor 

which handles your 
accounting systems 

ami expands with your business needs. 

LPWCOST:,,, ,,,...,,,,,.:„,.., fJOMPREHENSrVE-,., 

SIMPLE, ... i ,i; COMPLETE 

EXPANDABLE n '"' """"' ■ ""*"" s 

" SUPPORTED: 




SIMPELEC 

word processing systems 



escape detection for long. But what about 

the -or! <if infringement which only goes 


Copyright 


translation'. AtlL'iiill. the Acl does, not s,n 
that it has to be a translation into a human 
language. 


for example, if a company made copy 


INFRINGEMENT OF COPYRIGHT IN 


Since- the length of copyright protection is 








of buying Hie legitimate product. In recent 












remedies to meet that kind of case. They 




lems in copyright law where the real 






pirates to admit the copyright owner's 


broad conceptual terms. But it will be 










onto their premises to search for offending 


infnnge the copyright. For example, if I 










intended visit and the nrsl the defendant 






knows about it is when the search party 


rii.il inirinj-.ini 1 , the conviight. The Act 
















the evidence. Such orders are frequently 


include (1) reproducing the work in 


intelligence ctii- « Its 
owners (Itisahv,- ■■ ...I, - - , ..ship 














1 1 n omctopass 








include- making a gramophone record, it 
seems that, by analogy, it is infringement 
ui the copyright in M'liware to embody it 

concept would cover feeding a version 




Where software originates as a written 
document there is no difficulty in saying 


beings. It this happens it will be possible to 


that the manuscnpt is a literary work'. 
The kind of notation employed does not 


limited form of civil rights. ■ 


matter. However, where the software 






into semiconductor store. Where a 






program wntten in a high-level language 


treated superficially in a magazine, 'the 






author isabarnsler specialising nimtelle-c- 






iLinl propertv law land has an M.5c. in 




machine code. The latter is a low-level 








book, just published by Burterwurths. 






with Mr Hugh Laddie and Dr Mary 








form, such as a tape recording. 


infringement of copynght by 'making a 


Copyright'. 



SMALL COMPANY 

ACCOUNTS 

SOFTWARE FOR NORTH STAR HORIZON 

• COMBINED CASH/DA YBOQK TRANSA CTION 
FILE * ACCOUNT NAMES 

COMBINED SALES/PURCHASE LEDGER 

INTERACTIVE - TOLERANT NAME 

MATCHING, ERROR CHECKING ETC. 

COST AREA ANALYSIS 

AGED DEBT ANALYSIS. STATEMENTS 

AUDIT TRAIL 

AUTO BANK BALANCE 

MANAGEMENT REPORTS - PROFIT/LOSS, 

ASSET RATIOS, ETC. 

APPROVED VATMETHOD 

FAST. FREE MAINTENANCE 

LOCKED ilASIC 117177 3LEVEL PASSWORD 

SYSTEM 

NO SPECIAL STATION AR Y REQUIRED 

TAILORING SERVICE 

£520 *VAT 

COMPLETE SYSTEMS WITH HARDWARE 

FROM £3300 

INTELLIGENT ARTEFACTS LTD 



^■»8£Ki» IMicRO 






224 EDGWARE ROAD 
LONDON W2 1DN 
TEL (01) 402 8842 

The Interface experts 

JPCIppKZ SALES SERVICE 

Special discounts on certain items for educational users. 




<<£'/ DIGITAL 

COLOUR CARD 
Apple II or ITT 2020 
Mixed Colour Text!!! 

Complete software control 
allows 1 5 fully-saturated colours 
in Graphics and Text modes. 
Existing Software Compatible 
Designed and Manufactured bv 
us £148.00. 

Complete System including 14in 
Colour-Monitor £415.00 



12-BIT RESOLUTION 
A/D Conversion 

Our new A/D cards offer high 
12-bit resolution with a f .-ist 
conversion time, 4 inputs on board 
expandable to 8. 

Max, Sensitivity 10uV F.S.D 
Demonstration Software 
Supplied. 

Turn your apple to a fast analogue 
data acquisition system X Yplotter 
etc. 

12-Bit SystemC174 
8-Bit System E116. 



HIGH-SPEED D/A CONVERTERS 
2-CHANNELS ON BOARD 
WITH OUTPUTS FOP PEN UFT 
AND PAPER MOVEMENT. 

8-Bit System 
12-Bil System 



The Industry 



India 



ShivDatt 




An Economic 
Conversion of 
Resources 



The design and dev 



high degree of 

md, within 33 

vlng independence. 



the Space .n;e. India still has one of ihe '" 

lowest GNP/C.ipil,) in the world! ['he per- ^^ 

spective of nation-building in a conn',-,- '. 

rnv™,.,,,-..,-™!!,,,,,,., „l .111.1 v.!!!!.."-! ".'""■ 



VVImI. li 

" tvd 

ndia: Ws 



tmg ,ts ~,.i 
even ?()*: ! 



1:8. In the context of jiMmI 
software house cut- 



in prompted largely by - 



ty to impart a high deg 
1 training and education 
■ of accepting and devel 



This is the o.-ickgrourid against wliieli 
India offers its services, ("hey are aimed .n 
the complete spectrum uf the industry in- 
cluding hardware manufacture, soil wart 
houses and end users; whether for dc-ign- 
ing and developing new products, or up- 
grading and updating new products tt 



ACTIVITY 


STATUS 


REMARKS 


WEST (USA) 


INDIA 


a. Firstcomputerdeveloped 

d. Developmentanduseolmiero- 


ST. 


zz* 


High lag 



Fig. 3 Comparative 



Fig. 2 - The Procesa of Conv 



•"" 


MEDIUM /LARGE 


systems 


MICRO 


Installations (Appro <) 


100 


400 


500 



India .nl^T","' 't'T"" "',"■',' 

ell H-400; DEC PDP-11/70. ■ Eiteni.tal BASIC .ir.,1 FORTRAN 

v arc over 100(1 inMaibBona Cmnplleni, 



ifdCMred in India. 



ORGANISATION/S 


PURPOSE 


IndlanlnstituteofScience. 

Tata. Institute Ql-EiindamenlaLHesearch. 


"•*— •- — 


ssagassssBsr 


"' XfiK*"" - 


National Informatics Centre<NIC) 


^m P t™nl D Jn a 1^^^ 


Semi -conductor complex 


processors, computer memories etc. 


Compute. Maintenance Corporation 


1. Develop an indigenous base (or computer 




DP facilities for government. pUblie'a™* a " d 



HISTORY AND DEVELOPMENT 




■virij» m.ich- Fig. 7 197B-B3 Development PI; 



• BASIC, ("OR IX. FORTRAN, I 



foreign aid, I 
plied sciences. 
Each of these < 



tutions, established i 



India 



become MihjeiTs lor second year under- 
graduates. 

vide ton si di. 1 1.1 He on-the-inh [Mining ant 
eirerient-e in both die domestic ,md inter- 
national environments. One Indian hard- 
ware manufacturer has just entered a join' 
venture with the Singapore Govemmcn 
(.igyiiiw !;lul'=il competilion) for m.in.ifm- 



THECURKFNTSCFNF 



PRIORITY AREAS FOR COMPUTERISATION 



FIRST PFtlO PITY SECOND PRIOFi ITY 


Paper 


Pharmaceuticals 


Coal 




ON exploration 


Chemicals 


Agriculture 




Food supply 








Cement 




Steel 












Hospital Information systems 












Computer aided typesetting and 




Pnntlng 





Various groups I 
■veloping: 

■Ope ratine, SvstorT- 





GOVT. EXPENDITURE COMMITMENT TO 1978-f 
Amount in millions of Rupees (USS1 - Rs. 8 ippnn) 


1 n AN 






1. FIrttmnksTr,ideandTedinoki S y Development Corpn. 
Software and firmware Promotion Programs 




is: « 

81.5 
6H.5 


= 


I. TffiCPre^ > 




301) Ml 




TOTAL SCIENCE AND TECHNOLOGY 




wnt, 




GRAND TOTAL 5 YEAR PLAN OLITLAY 







1978-83 NATIONAL COMPUTER 
ELECTRONICS DEVELOPMENT 
PLAN 

In order to create the framework fo 

planned development in the field, a three 



Fig. 9: 1 978-33 Development Plan Erpendituri 



SOFTWARE DIRECT FROM WRITERS 



QUALITY AT THE RIGHT PRICE! 



PETSSETTE 

20 PET PROGRAMS £20 



• STANDARD 

• SPACE 00 

• NOUGHT S 



All for £20 



PETMERGE 



NOW YOU CAN SAV 
TIME BY JOINING I 
GOSUBS TOGETHER 
YOUR CBM DISK, 



ONLY £40 

1ISK, INSTRUCTIONS I 



«C4 



BUSINESS -PACK 



.WORD PROCESSOR 
• PAYROLL 
•BANK ACCOUNT 
•STOCK CONTROL 



• MAILER/LETTER 

• CASH REGISTER 
•SALESMAN 

• LIBRARY INDEX 



K I in 



DISKS, DOCUMENT* 



APPLE 11/ ITT2020/ PET 



£99 



HARDWARE 



• ITT 2020 48K 

• PRINTER 

• DISK DRIVES 

• COLOUR MONITOR 

• FULL SOFTWARE 

c™„„,. „„.„ £3000 

PHONE FOR A 

DEMONSTRATION 

NOW 



■:i=tv,'i=tvi 



I SUPER STOCK C 

I DOUBLE ENTRY LEDGER 

i INVOICER 



APPLE II & ITT2020 



PROGRAM MART 



Snooker 
Crossword 
Noughts & crosses 
Space dogfight 
> Startrek 
Phaser 
Jet flight 
Spaceship 
K I ingon 



•STOCK CONTROL 

• PAYROLL 
•BANK ACCOUNT 
•SALESMAN 

• CASH REGISTER 

• LIBRARY INDEX 

• STATISTICS 

• GRAPH PLOT 

• ASTRONOMY 



£10 each or any 5 £20 ,„ 



BUSYLINK 



£250 :: 



PROCESSING 



■HJ=MFM 



if MAILER/LETTER 

& £50 

■^"Word processor 

lnc Disk posl8g . £40 

PIUS: * *^jg' 

FREE - any 5 Program 
Mart programs. 



66, Queens Road 

Loughborough 

Leicestershire LEII IHD 

0509 217671 



DATABANK 



Your computer? Please tick the boxes 

Apple II □ ITTaoaoD PETD 



BUSINESS-PACK D 
if^S. BUSYLINK D 

*^^ PETSSETTE D 
PETMERGE □ _ 
MAILER/LETTER □ . 
WORD PROCESSOR □ 
SUP/STOCK CONTROL □ . 
D/E LEDGER □ . 
_ INVOICER □ 



FILING CABINET D 
TEAR PNR PTR.G 
PROGRAM MARTQ 



MORE DETAILS □ 



Business 



Point Of Sale 



Boris Sedacca 



The Apotheosis of the 
Cash Register 




las e\,eedod his/her credit limil. \et;.irivc 












nit l'i: afforded credit facilities. This type 


Point of Sale 


NCR, with its background in both com- 
puters and cash registers, is a natural con- 
tender for the epos market. 






other details to the terminal. 


I~he company has installed around "i,000 


Epos terminals also provide betterstock 




terminals in the UK. NCR's range starts 

with a simple electronic Lash register, the 
-1 16. which is -clliui; lor about £700 


control than tr.idjtkin.il periodic stuck 


up some of that market pretty quickly with 


hecks do. as well as price lookup facilities. 




Another development in epos cquip- 




The 2140 starts at £3,000 and provides 
data capture onto cassettes. 








be driven by a separate controller, and this 


A supermarket system with ten Model 


operator keyboard entry. 


normally dictates thai no less than about .1 


2 r 'S checkout terminals- connected to ,1 




Jo/en terminals will he economically leas- 


TS255 controller will cost roui.lilvG7.ilHi 




ibie hi til in such .1 . on figuration. 


A 30-checkoul configuration will cost 


_ase of retail clothing merchandising, or 




around £90,1100. 


European Article Numbers (HANI Lw 




A department store con tiiru rati 011 with 


ode readers for supermarket check-outs. 


IBM began its first ma for thrust into the 


6(1 Model :isj terminals connected to ,i 


rhe main supplier ol on wands is a US 


epos market with two separate pieces of 


T8250 controller will cost around £215,fXX). 




Chubb 

Chubb Cash launched its CR3 series 
stand-alone epos terminal one year ago 
and has to dale installed over 10<i of them. 

The system is manufactured bv Datatrol 
in the US and can be connected 'to Digital 
Equipment (DEC], Data General and 
Di!;icc>riiinicomputera. 

— -" over 200 different types of 



able 



ton the 



:r 50 use 



bar-code labels for every p 
shelf. When a sale occurs, 

reads ihc code and provides 



DTS 



Data Terminal Systems (DTS] cl 
have installed around 175. linn «■> 

totheUKmarke! 

range starts with the Model 150 



which 5 500 h; 



//-■I' which is basically and 



ing for 



chnolo^used 



■ •- ma 



d 3650 register cor 
:an handle up to1£ 



b is a low-price system 
1 to £1,500. It on .v ides ir 
imunications.unl.icoiiim 



hregis- 



up to 25 different loca 
microcode is defined 
prepared by the custc. 



e.ilioi-.s interface for 

The Model .551 is an inventory eoutr 
system for small brandies carrying up ■ 
I- n'lil items and provides a re-order lev 
facility. The Model 515 is a general-pu 



Uplo:i[.)b.eries200or500te: 
be inteiconnecled in a .laisvch 
ineitlieinler-regisferiommuu 



mabilitv. Upt< 
connected to a m, 
which is in effect 



,1 oilers u 



pr.sn-.rn- 



d.ll.i from 

DTS re 



enhy h 



nched i 



llionsre.i 
I, any of 

al. polling 

700 s. 



based on Digital 

Equipment (DEC) PDP1I/02 and 11/32 

A live- regis if 1 cuiifigiiialion ..vj[| ,,,si ■snee anil processing, or front-end stores 

roughly £2,300 per terminal. control. ■ 

The devices come from IBM's Data Fro- 

cessing Division (l.)l'D). General Business Fieth 

Group !CH(.;_)Jij.: its own standalone Fieth makes ZSO- based cusfomised epos 

An adaptor unit allows equipment Irom standard board modules. 



satellite 5266 terminals t 



52fo to shan 



iskeltesl 



■■aridched ni 



Thet 



lriMoivU.iM'! 

refitted with up lo 64 Kbytes 



Point of Sale 




Real Time Control 
Real Time Control (RTCfs 460 si 
installed over 500 ter- ^ ^^^a^M^M introduced lawmragn, isessentiall 

n the UK. ^^ f-IB ^B^H signed 



purl- sin iivmj; tmdinii pori 



aldispli 



5, theH310. 
AtthetopottfieHlOOstand- 

the HHOwWch provideal h 

78 departments 2W sub-departments P ort5 . on it0l * n< * 1, 25 a ., 1 



IV Micros Model 396 Own! Purpow 



6M2 price look-ups, four payment moth- '"'" ,"'']'' ':,' ',..'""'' ' " 1 ' ■ '.. !■ ,-V'klii'i nu |' IDerB - 

oil* ^salespersons indioiir cashiers attached toil. The terminal sells for£l, 800. Uplions includi.' j dala rapture cassette, 

The system has some pragrammaWe Norfrond a communications Interface bar code 

functions, and up to four of them may be Norfrond sells a range of epos equip- '" " ,T wand - and a controller to link 

connected to a dipt.il d.ita i.iptu:..- .lassi-ltu mentiuauuLiitiiied hv.i LiEi ,.-nmp.ini ..all- " ? ™!™ L 

recorder price £2,000. ed Micros, with price-, r.in S m>:tivm £1,800 K1C is launching a general-purpose re- 

TheHugin epos system comprises up to ro£3,500. L"l epos terminal lat« this year. This will 
^mlciachveonluu.lPlbarmiu.^lniked The system can be used as a general- prov.de departmental analysis, F nce look- 
to ,i 1'hilipsS.s,, series umiiamii-iiieipn, purpo.e Icimin.il -,,r u r -.., ,,,000 price <*P, »to™ J"- 11 "" j™ - 1 ™ to J?™" 1 
vidmg m-deptli nun,ink''iieni i-iiunn.ib.on look-ups. but is also a\ 
for up to 50,1)00 articles on ,-,n si', iiii'^dlutu .ipplications such as 
harddisk. chains, grocery Stores, 

Areportingpackageprimscxccprionre- terminals for local aul 



TRS-80 SOFTWARE 

V Business / Programming Aids 

</ Personal / Custom 

y Games /' Utilities 

6 Years Microprocessor Experience! 



Jfjk 



|e SAE for 32p for our TRS-B0 softw; 



A.J.HARDING [MOLIMERXI 



Software for SUPR BRAIN 


(other CP/M™ machines supplied) 


LANGUAGES 




APPLICATIONS 


MICROSOFT INC. 
MBASIC Interpreter 
BASIC Compiler 
FORTRAN Compiler 


£195 
£215 
£240 


COMMERCIAL 
MCSLtd. Invoicing ") 
OASIS III Stock Recording \ £1150 

Sales Ledger J 

Purchase Ledger 1 „„_„ 


COBOL Compiler 


£375 


MICROFOCUS 




Nomina Ledger \ £95 ° 


tCIB-COBOL 




Full Integrated System £1950 


CORAL 66 


t.b.a. 


MEDIAN-TEC Payroll £5Du 


WHITESMITHS 




ROGIS Estate Agents system £475 


tc 


£340 


Stock Control system £475 


tPASCAL (includes C) not yet availa 


le £500 


WORD PROCESSING 


RESEARCH MACHINES LTD, 




MICROPRO WORDSTAR £250 


* ALGOL 60 


£110 


with Mail-Merge £320 
sba MAGIC WAND £200 


MT microSYSTEMS 






PASCAL Compiler 


£145 


ENGINEERING 
MEDIAN-TEC Slon, stability A„ D ly« £500 


VANGUARD SYSTEMS CORP. 




Portal Frame Pla.lic Analyst £500 


APL Interpreter 


£190 


'Decide' Concrern D 0! | S n pkga £1500 
Finiie Element Beam Analysis £1500 


ttinv c ir!t"rpre a "™' a,eS 


£50 


ENG ANALYSIS Truss io.ce D'oDram £35 


DIGITAL HESEARCH INC. 


£300 


MISCELLANY 


OTHERS 




CP/M User Group Library £6 per disk 


Multi - FORTH (Creative Solutions) 


£7B 


STATISTICS pkge f £10Oeach 


PILOT 


P.o.e. 


MATH FUNCTION pkqe \ £150 both 
MICROSTAT STATISTICS ' £150 


UTILITIES 




SIMPLEX method LINEAR PROGRAMMING £50 
EDUCATIONAL SOFTWARE p D a 


*EDIT-80 (Microsoft) 


£50 


GAMES PROGRAMS p, j| 


"MACRO -80 (Microsoft) 


£90 




FORMSII forCISCOBOL 
*BSTAM (ByromSoftwear) 
SUPERSORT IMicrnpro) 
HDBS 


£100 
£80 

£135 


• •• HARDWARE CORNER •«« 




YES! WE ALSO SUPPLY THE KIT 




MDBS 




r^^ni 




MICRO B+ 


£120 


^■i £1995 




MAC (Digital Research! 


£60 


1 ind. CP/M 2.2 




ZSfD (Digital Research) 


£60 






DESPOOL (Digital Research) 


£35 


£2400 




DATASTAR (Micropro] 


£180 


1 ^H^^^^^j^ dble 




(TlicnoPeoplD Ltd. 


m^F .^rZ, Printers from 

tV^aifl £40 ° 




TEL: LONG EATON (06076) 69117 
1 UNION STREET, LONG EATON, 




MOST SYSTEMS under £5000 complete 




Postage and Packing FREE on 'Cash-Wit h' Orders. 




NOTTINGHAM NG10 1HH 






10% discount on any two software orders exc 


eeding 


ADD V.A.T. 


£350 






Manuals £10! ') or £20 except t 




Trademark Info 


^t^Z^Z"*™- 




SUPERBRAIN - "jTERTEC DATAOTBTEHS CORP. 




• DO NOT HESITATE TO CONTACT 


US FOR ANV 


REQUIREMENT NOT LISTED ABOVE • 











Address 
Bus 



I: ™ if 






•si: 









Hi 



pr 






fr- 
it- 



1ST,., 



,:: 

SIS 



BSSrsa 
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Package 



Stock Control 



Richard Waller 



THE CP/M GRAFFCOM 
OFFERING 



New Book keepers start here 

Mow to control 
*Aials for factory 

When there are' on 
dred different items, , 



ed. It 
order 

gain. 


on dun 
fresh 
a thou 


and items Ih 




d. Awe 


ckk'luukrou 




rdered 




n ,li. 








stock a R 






cular slock item* can be highlighted il 
stock is low, back orders are overdue, or 
have not moved for some time. The Graff- 
corn Stock Control package is in this 

Class 3 is a bigger package available on 
some mini computer'.. At this level we 



>kv pan of the file. The First 

.e washers and make Ihom 
ilk for issue on demand. The 

! topped up at interval-, in 



this is acceptable. Now .ill the eflorl of 
main -i- 2(1", ,,! Hie items. This tuts the 



iii'i,.' ,ust a few days before they are need- 
l ,' -, ,■■ i-s LLI . Ui production. So we lav sup- 
plier aiders tin Hie file with a delivery due 
date. And we report stock levels into the 
future based on this information, 

a>f«i«ir>p!eirf: The other sideof the coin is 
the allocation of stock lo customers \or- 
mallv this is just a total amount so that if a 



<;:,l m«: The delo 



An Integrated Accounting System 


associated with the mil 


imum slock level 


. The ., P™ 1 *" ^'"cuunting packages 


'"^^"'saL, 






to wet orders. Although 










London SWT-IL'n The cmitac! name i-. 
















i additional scale 



Stock Control 



at the end of [he month v. 

safes by product group takii 
tilt' cost ot e.u.h iitm .m.t 



r. This is called Exponi 
f appropriate. It is a 



i Road. West b:,ilin 8 . H II. Lleveiop- 



dala files 01 
veil groups of files, rename files save Ihe c 
we rent contents of RAM memorv to a I 
ash type out files, copy files, find out r 



news Ls that each implemenVr ha, \ Kl - n ,md Ke as a repuiaoic sottw 

allowed lo go his own w,iy from I hen on. Graffcom Slock Control 
and this tends to destroy the beautiful You can get the flavour i 

standard environment w thought so package h lookirs at rht 

good. For example, the Graffcom pro- SbXl Ml U fUe " i 

grams are written in 17K CBASIC. Bui srnfefstlalcd Ota Ac -.m 

there are at least a dozen rtther BASH : U on - .. i I I . 

interpreters in common use which .ire in soitieo't ,.,.,, i ,•!.•-[. In--, 



items, age from the same -.opplkr .mil ,.■ 
m for maticallv release stock again-i i 
While printed 



roCP/M to handle all th 
; on the keyboard, and h 
andling of the display 



to re-order Hems yon are Xevertlielcss c .rnli.rnm are able with wise bring. The source i 
inue sellins; it is so cosy very little effort lo make iheir software able lo the user. This h 
s to creep in, available on a wide range of good micros; package from being pirn 



Stock Control 



tlie computer program. Otherwise if you 

know. Of course il "ill never li.ipj.wn In 
vou but . , . 
Three other things I would improve. In- 



I to-hand, and Sales Price. A VAT rate code 


voice credits to c 


slomersdonotjjetback 


| and a discount cade .ire stored for use by 


Lntostoci uui' 


,,. Im :,..,.!■,, file -,,.„-, 


A' n fuil"pnVe' hl'lTan he printed out for 


her to alter the ■ 






ling of hardwan. 




I s^n^m'r^'u^t a " ** ^^^ ° n "" 


displayed to the 










1 pared for major classifications of stock. It 


aim. This isatun 




1 would be normal to name these with a 








will run And fin 




1 would appear on the top of the appropri- 










deleted the whole line. 




Other implemen 


■ I B I1H as .i back- 


to go back to Craffcom for a customised 






report program. 
Stock can be allocated; and is therefore 


pKoumaybi 


^cSKl 88 **"' ° llp " 




The package 5 




SMfflSSK 


these systems no 


rnll ■ anT'The "* ' d 


A particularly powerful facility is for 


densiw disks 




Slock Groups. You can define a stock item 




r and faster, and some 


as an assembly and specify any number of 




disks are sup polled. 


components with which to build it, Com- 




limalelv 350 stock codes 


sis™:",:: 


r . r ; ,; ;l 


ters of file. Multiple files 
ot promoted; they need 


onhandonai . . 




for the particular con- 



system will !(■.■* -ir- 1 :■ it .i.-cnbli One of the happy things about Graff- 

stock, and if i. I -oI'kmii »h..n. il wil com prot-r.Lms is (he amliriuiiii; saga ol a 

dr.nv off all tli ■■■■ . . ii- ■ : .■ mythical comp.un billed VVa^on Indu,- 

build it. Thereareivavsiureinoveagroup. trials which is used to describe eaih of 

and to print out groups lor referenL-e. A their packages. You (an follow tlnUai-ou 

Whenever reuuirL'd the loial v.ilucofthe range. I print an edited version of the 

stock on hand at average uisl can be dis- Stock Story here. 

the morllhiv oii.-.vh.nlv or annual a.- « AISON INDUSTRIALS are floing I" k 
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Stock Control 



Sample listings 







>/M SOFTWARE 

from 

GfllMllIB) 



WORD PROCESSING 



months more than four thousand people all roun, 
have purchased WORD-STAR. Version 2.0 is not 
WORD-STAR 2.0 
WORD-STAR 2.0 with MAILMERGE 

NEW * * * REPORT WRITER * * 

Have you seen and liked VISICALC to& 

Did you know that similar facilities are now avails 

CP/Mtm3? 

REPORT WRITER will carry out your calculation) 

duce a coluniu^'d repoTi wr.in your hetidirV!^. i 

iumtnanm. Ideal :ur rinurL'.idl ..i ^ - ,r n I _■ n. hudiji 

"'=>i!.'.!.!«in..<vi! r.-r. :iu. i>., r ,i:: :n WK Cl' : M ,ind 

BASIC 

REPORT WRITER 

NEW 



crash: 

Comm 
SBASIC 



* * REPORT WRITER * * . 

LANGUAGES/UTILITIES 

i 

rcial Disk Extended Basic 



SUPERSORT I 

IRD-MASTER Superior Text 
MET/UTIL advanced CP/M utili 



COMMUNICATIONS 



HISVNC S0.-3780 gives you a Remote Job Entry te 

the price ol a micro! 

BISYNC 80/3270 combines the local processing p 



BI5YNC -BO/3 780 
BISYNC-80/3270 

MET/TTY 



DATA MANAGEMENT 

SELECTOR III-C2 

An easy to use Information Management Systei 

in C BASIC II 
SELECTOR IV 

An advanced In Formation Management System 



All sciii'.va T e i, EX STOCK arid .-.■■.liljnl,. ,■ 
ur V disks lor Cum. -:v.; Z2H. N,.||-:S|„, 
- Add 15% VAT 



CALL 069557780 or Write to" "^ ardayCatd * AnleTlcan E *P™ss or Diners Club 
METROTECH MAIL ORDER WATERLOO ROAD UXBRIDGE MIDDLESEX UB8 2YW 
enclosing theoue, PO's payable to METROTECH 



THE VISUAL 
CHAMELEON 




...otherwise known as 
the Visual 200... 

has facility [or inslant switching lo emulate - 

* Haseltine 15(10 * ADDS 520 

* Lear Siegler ADM-3A * DEC VT-52 

Not only versatile, PmsmH'Si mkruprocessor-based 
V-200 has a Likable Bcroen to tuna out glare and 

reflexion, and sells lur (ink E656 on j one-off basis. 
OEM prices available on request. Single p.c.b. 
circuit ry tikes; liijjh riiliiibililv. Detachable Solid-' 
slate keyboard gives room [or manoeuvre. Send 
your official order and vvi: will M'nd you l]ie Visual 
21X1 for 21 days sale-or-return t " 



pragma limited 

Middlesex House 29 High Street 
are Middlesex HAS 7UU England 
Telephone: 01 -953 8171 Telex: 922625 



Edgi 



P 



L.B. ELECTRONICS ) 

K5R33- .I IIHA ILHI j WM H Nt W-'.O: : ■■'Alt HI ICflgC 

i ;_;.:.:- i>_rv, rs i i.n i >-;>v-;:'i'ib50iNC.VAT(Ui 



:■(: ;.;kaha.ct:rs 



JUST ARRIVED- ITT 2032.1200 :-,,' H_. .A I A MODI M If 

BAUD) OR 1301 
sw rc-ii ij': ; i:;r.rjii.:'ii:v- ii::s:;i 
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MICRO-PRINT LTD., STOKE ON TRENT. 

New Retail address. 



Applications 



First Time User 



Marlene Brown 



SYSTEMS FOR BUSINESS 

TEK Rubber and Plasties 



V " don ;' 








His early work for TEK was to organise a 


Y pricco ' 








strong sales forcoin an attempt toincrease 


A way with 


IBM. K 






product sales and profitability. "But we 


very best thai I 
expressed bv P 




rdT'ccSmeS 


^^^%^ 


had many problems within the company 


Director of TE 


. Rubh.- 




V- *^fc 




reflects this u 






were saying that we would be out of 








business within six months if we didn't 








Mk Jki 


immediately resolve our cash flow 
problems. We could not afford to take on 
more customers! We had a lot of staff 


The IBM Svs 


em/34 s 


all business 57a 






, lem arrived at 




s of TEK in 0a 




invoices but we still could not turn an 


winter of 1978. 








order into an invoice without a two or 


the computer 








three week delay." 


ristr^ralsaT 


«hp>:ip 




^B^H 


At that time TEK's accountants, I. T. 


that the compu 








Field & Co., were setting up a computer 








bureau using the NCR 299, so some of 


1 reduce these c 






2jMB 


butinvoidng remained a problem with no 








5^^^ ^'^^l 


stock control and tittle sales analysis. "We 




jn.-l- \ • 




had 15 people in the sales department, 


1 cost-effective personal 
1 productivity. TEK staff h 


vehadthcirjobs 


b. *.^BI 


taking orders by telephone, and using 
handwritten documents, photocopies of 










shipment. Usually, the order would find 


1 they have grov 














el'ler rive pel SOrial -erv-iceto local industry. 


that day - suitably marked with the action 


"The return 






In early 1970, the directors recognised 


taken," explains Peter Edwards. "Des- 






wards. "It cerl- 


that if they were to continue a tost-effect- 


patch notes were prepared for completed 






w more crib dally 




orders on four-part tornis Onttepv went 








al depot would be required. A new 








ml the products 


coinpanv called TEK (Anglia) Ltd was set 






Hv eli 




up in Newmarket. 






ne will h 


ave lost 15% of 




an erratic basis; ami sales informatj.m 






fford to do that 






because they h 


■dk m.i 




East Anglia operation led to the formation 


They clearly had very little control over 


to total profits 


' The c 




ol vet another com pan v called TEK Hose & 




abled TEK to keep trac 


of back orders. 


Hydraulics, at Milton, near Oxford. "With 








and inventory 


all this expansion and new building pro- 










jects, cash flow was obviously a real con- 


In considering the potential computer 


manning levels 




ny deterioration 


cern for us at the time," recalls Peter 


applications, he went to IBM "IBM arc the 


in service and s 






Edwards. "It was taking us, on average, at 


most professional outfit I have ever come 


TEK supply 




,vith rubber and 


least four weeks to get invoices out to our 




! plastic hoses, together i 


ith hose fittings 


customers and it was takiogeven longer to 


sales people are well trained." IBM put 


i and conveyor b 


■line. V 


ore than M% of 


produce meaningful statements - typic- 


forward their System 3 Model h at £28,000, 




"!'<' "- - 


aid to the auto- 


ally, four months!" Statements are vital to 


but there was very little software or 


1 motive industry, to s 




cash flow and Mr Edwards says that while 




names as Britc 


sh Ley la 




half his customers will pay on" receiptor an 


written bv the user himself or Irorn outside 


1 Vauxhall, the 


Iher 40% goe; 


invoice, the remainder will wait for state- 


vendors. "It was expensive in terms of 




plan, a 






man hoursin training myself ormystaff to 


1 industry - Massey Fer 




ing procedures, we have now reduced the 


run the system, "he says. 


1 Laing. Based in 


(lie We 




collection period Ironi lour months to four 


When I. T. Field, their accountants, 


1 TEK Group has 






days/'hesavs. 


purchased an IBM System/32, TEK enter- 


1 of about £2V 




yet only 50 


Peter Edwards joined TEK in 1973 as 




1 employees. 






sales manager, following four years with 


12-month bureau agreement. "'TEK bought 


TEK was four 


ded in 1962 by Peter Ed- 


Monsanto Chemicals (who were operating 


the sales and purchase ledger, oder entry 




d two fi 


ends, in a coal 


I he IBM System 370l. and then three years 


and invoicing programs from the Bureau 


1 merchant's yard 


n the ran 




at Manchester University, reading 




1 wich. The three n 


ensetou 


toofferafastand 


Chemistry. 


per ill. ■■..,,.. |., ,!. .,- .,,.,,,.,' 



Ihosc Ihr 



bureau, Feter Edward, says: "In FllSt TilM USer 

■thods of ope 



e coiling .- 



we wm: Kvumirii- dissatisfied with cen- ... - . . . . , ... , 

second" time, to IISM k»v,. decided thai f incc do ™ l -JP'-"- 1 ' ''''"^hine. ■'■P'""- t „ J[V(li| , ,;,_. ,,„.;. tll ,,.„. va ] ue Q f £]2D,000 

an IBM/3740 Data Entry Nation linked M J'. 11 "!",'"" ?'■ ,"' ""■'■;'"",.; " 1 ".' 1 per month." Stock in the company's 

the bureau System/:.: would he Ihc nosl , .uiurne-. i.i.ii iusii ,10, i- h t| IVo'invirh warehouse 

,. , ... , .. , approximate V _]l\iHli! ra dav rhisusod „ ' . L ,.. .... 

ime k,y opct.,, »„,,„, l„„ ,,,, 5„ lon ,. H .,,,;.„, p„„ Ed „„ d , t,, J ™. B, „,, ■"'«»,« ' ""'"J 

ngaged, ana wot rmproy, . . i.w svst ,, m ., ,.,immller. Mdjv.Hrt-1 Terr v. m.iiii- ' n" '' ,' '.-., * l ,'.''/ 
'"'" ■■■'■'■'' »-n:!L-i :.■.-(■.■:■■-- . ... ... 

m Data prU,1ed lhi5 lo fhe curr ™' level of 800 " 

enables P r(lduce a combined product catalogue 

mpleted ,lnd f nCe llst ' Wllere customers can now 

wiolo i " r, ' L 'r roil Hi red quae lilies ,i:id lein-lhs 



nth 


r 




ipv 


to 
Pn 


the war 


house, the 
added and 


w7r 


d 


Ot 3 o 


ttV 


J;- 


80% of 
11! days 


jtlH-.TdcT 


s 


W « 


J by 
thr 


,.,;, 




iNtllieC 

11 Formao 
hs alter 


-"*£ 


hav 




of opera 


the 


com pan 
trol or s 


a Stop gap 
still did nor 
ock control, 



but not yet invoiced. She a 

conversion program thai allnv 

all the bureau file-, onto the sv 

There is now much less pa 

::rd ■,,,,- 

through mispnpts.vidduplica i , i ' V i '," h " , " «' TEK now estimate tha 

VI il ■ ■ h . MUI ■ *H Ih ■ ■ ■ is established with t.n.it customer. As -.01 ri 

Sysfem/34. TEK called in the IBM sales- ' n ' 1 ' ( ! r "'|." 

man and signed the contract almost iro- i n [ orman i n " crises and take remedia 

mediately. Theequipment was installed in 



monthlv rental basis ^^^^^^^^^^^^^^^^ ^ Witliin the TEK Group then 
■ l ,C| -,ini over an 18-month per- J - 



first batch of n 



"Invoicing was done in batches '^"h^'n^™^™ Sto^ah-'' Anned 

button Management Accounting Svstem OH an erratic basis." centrateon kev customers. 'Before'we had 

(DMAS II) set of standard software ^^^^^^^^^^^^^^^^^ [he computer, my sales staff used to got 

The IBM System/34 is a product of the From the order information, the svstem five ieh-ph,;ir call- I rrflfa surely a fantastic 

General Systems Div. (GSD) of IBM, automatically generates the picking list, increased sales productivity!" 

which has concen hated on soiling -mill delivery nolo, invoice hil1 sliilemen! V : [he svslem will also produce reports to 

to medium-sized computer systems lo Margaret Tern-' say-- "Using a computer is assist in pi an nine, orolilablo deliven' 

commercial users. simply a question of discipline." She motes and tele mare,' tin;; by area. "This 

System/34 is a multi-user system pro- currently produces about 12I.W statements too has enabled us to improve our service 

grammedin RFC!!, four tiispl.n stations. F errun.""These are out within twodavshi level Our telemarketing operators will call 

an IBM 5211 line printer and standard theend of eachmonth,animprt>vementof customers to let them Ioidw when a 

software programs lor lire distribution some 10 workingdays." delivery vehicle will be in the area and, 

business. The DMAS II order entry, in- Transaction balancing is now run daily knowing this, customers will frequently 

voicing, stock control, -ale ledger and instead of monthly. A central ledger for place fresh orders with us." 

sales analysis cost all additional £4,BD0. the three companies is updated at head If everything goes according to plan, 

They have now gone for additional eouip- office from locally held information. TEK will hit a turnover of E2V- million this 

ment and extra disk storage which, Peter Invoice- are received bv post and keyed year- unforeseeable three vearsago.TEKis 

Edwards says, will take care of their needs into the system for' processing and now waiting foe the DMAS B PurrhaBtng 

foranotherfivctolOvears. printing. package Whenil is installed io September 

"In the old d.ivs everybody blamed the I WO, thev will be able to pull together the 

computer because it was some remote back order file, item file and stock 

programs lo enable the usei to do hi- own beast in the DP department, but nowa- replenishment. 

programming. Standard software pn- days, with the desk lop screens, staff at all f'eter fidwaids sees the computer as all 

grams are well written and easy to use levels can access data," say- I'eter embracing and says it has to be controlled 

vendors. "Once the sale tv.is m.i.ie. the matrix printer are installed in the two must he willing to pl.rv an integral and 

syslems engineer's role is lo en -ore rhai Jepots butshorllv these wri; he connected continuing role (o l.w.c key decisions both 

we have planned for the arrival of the via telephone lines lo the System.''.!-!, before and after it is installed. IBM has a 

on hand 24hours of the dav. seven d,.y, ,-. the Inter. ■,-;,,.■,, Con'iiiruiio'.iuci,. l"e..-e.!c .r the -maV hr.s ,-,..;.. ,-,.. ,...,( ,,,,.| ., ....ij,- 

week. fICF).Wheotiii> is operational. Ihodepol:- r.,m;e, ,f office products to meetevery kind 

"The IBM systems engineer worked will maintain their own order entry in- of user need from the smallest to the 

to put right what had gone wrong in the invoices, sending only end-of-dav pro- one can altord to be complacent in busi- 

past. cedures to System/34 eveiy evening. ness these davs. Therefore the British 

TEK staff say that the System/34 is so Peter Edwards says that System/34 has businessman should seriously consider 

easy to use that they were able to handle brought other benefits to TEK . "There computerisation -otherwise the competi- 

help. TFK decided at an early stage not to product line lo maintain our high service company nor si*e. we have now got a lead 

modify the programs: insread thc\ .niinst level." he recalls. "As soon as we had of 12 to IS months over our competitors in 

ed their method oi operation to suit the ordered the DMAS Tl order entry and the distribution business." he says with a 

system ami Peter Edwards is rerlain lh..v in voicing program, the board of directors smile. ■ 



The best in data base management 
for your micro-computer 



1 Get the most out ol your micro- computer 


seour 


| advanced and progressive data manageme 


t system. 


1 HDBS is an extended hierarchy data bas 


system , 


|::rkS=3s 




1 MDBS is B full network data 
as an upgrade from HDBS. . .or It may be i 


jffsred 




dds 


• lull network CODASYL-orientefl data slnj 

• multiple levels ol read/ write protection 


,»„,. 


•;,3-,sr'"»— 


■"•* 



:o MOBS, the RTL 



HDBS and MDBS Packages Include: 






$— = 



I Both HDBS and MDBS Systems . . . 

P/M with Microsoft BASICS, FORTRAN oi 
COBOL; InterSystem PASCAL/Z; Sorcim 
PASCAL/M; Micro Focus CIS COBOL; 
Digilal Hesearch PL/I 
MVT7FAMOS with BASiC 
OASIS with BASIC 
TRSDOS and NEWDOS (Models I and II) w 

Disk BASIC 
North Star DOS with North Star BASIC 
Apple DOS and Applesoft BASIC 
Machine Language Interface available on al 



i ol ISAM-ln 
language Ic 



(max.S).d 
• Available ' 



MDBS-OHS. An 

Write r/Ouery-Sys ten 


for HDBS/MDBS data bases 


•may be customize 




IwMdoardand^maf 


i In: oli:.-iv generated 



I Mil re 
IData Hii-ii 
ISuMrms «.~ 



MAIN LONDON 

SORCERER STOCKISTS 

EMG 

01-688 OO88 



WORD PROCESSING SYSTEM £1999 
ESTATE AGENT SYSTEM £2999 

LEADS AND SALES SYSTEM £2999 
INSURANCE AGENT SYSTEM £2999 
AGENCY SYSTEM £2999 

COMPLETE BUSINESS SYSTEM £3999 



For the Sorcerer Specialist: 

Sorcerer Systems Desk 

Mains Stabilisation 

Cooling Fan 

Memory Upgrades 

Servicing Undertaken 

WP Correspondence Course 

Link your Sorcerer to another Sorcerer 

Link your Sorcerer to a Main Frame 

Full software list on request 
6 COPIES OF SOURCE MAGAZINE ONLY £5 



PAYROLL BO 






PAYROLL PLUS 



FOR 3!K CBM S L"BH DISK 



HOTEL GB 



IR 52K till * CBN DISK 



LANDSLER SOFTWARE 



MICRO MARKET 
UK SUPRBRAIN CENTRE 

1 38 CHALMERS WAY NORTH FELTHAM TRADING ESTATE ■ FELTHAM ■ MIDDLESEX 
TELEPHONE: 01-751 6695 ■ TELEX: 8954428 



□ FORTRAN 

□ BASIC 

□ COBOL 
] PASCAL 

ASSEMBLER 

r ?X FROM 

.. .^=— — *" £1775 

ALL PRINTERS & ALL SOFTWARE SUPPLIED 
READY TO GO, NO USER ALTERATIONS 
NEEDED, FULL 90 DAY WARRANTY INCLUDED, 
MAINTENANCE AGREEMENTS AVAILABLE 

{PRICES DO NOT INCLUDE VAT) 



I WORD STAR 
I MAIL LIST/MERGE 
D INTEGRATED ACCOUNTS 
D SUPER SORT 
□ BUSINESS PACKAGES 
._ PAYROLL 

[ OTHER PACKAGES & GAMES 
AVAILABLE, PLEASE SEND 
I LIST 



NEC 
SPINWRITER 
£1950 
COMPRINT £325 




We're as good 

as our past 

-see for yourself. 







Each back issue costs 60p 

(including postage and packing) 
Write to: Computer Age 
4 Valentine Place 
London S.E.I. 
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School, 


Refreshment 


wruch fe a ™™M"i" SSSS.'SSS --V 


■•', ,''V.-' r "''^i:! : ;.\;";^^r":"-;h 
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:':;cr : 'H3SH^™ 


Cvlviru'tu-s .« published in your journal b 
\1.S,, ll (sli,.;:,h \,.i, ln K I..V-!-.- :1Li |h..7 
-i.nl,.. irv-iih.,/.-! iv.id.il>!,'. bulalsn 
instructive, will, much uf the m viler. 1.ik t 
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1!. <.;. h.vpus, IMS, Senior Work Study 






'"-fheonly reason that our school is in such 


OFficec, 33 Quwes Rod, Slough, Berkshir, 


^eCetiyp' bl 1 1 
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The Helmsman 








1 was very interested to re.ul the series .. 


PROLOG program which 1 foun 












. „,i. ,...| ■.. ,i„ 


Yiu ni.iil.'ivJ A, .-.ml,:.! I.i !!■ 1 know hm 


Lin.nL!:i S >'.lhisrm.;Mru 1 i.-,iNwi 
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1. Whitehead, 36 Olivers Cresco 


t, Great 


^'" 1 '"-' : ^,, '■■-"' i 


l.-iiv.iid 1M reading the rest uf the articles i 


Wakerlng, Essex SS3 0I : 5. 






My Ml 'vijnsurMannan,6ElmwoodCourl 








38 Rattersea Pk. fid., London SVvll 






M:/l,.,lmWnnllord,5F.UTUiBhain 
Crescent, Catcrham. Surrey. 


The Helmsman 


•£5 book voucher 




•CIO book voucher 


The articles in Ciifiij-nifr .>• entitled ' rh 


1 ^Sk^r Mtt7autaM 






Computer Age can sell 




usTrs ™ 'to fa'cil^rh'e'oto 


otto 


your product best 




:7 ; "':■''.■ ■Z:': :"■.■;■ 




Phone 








Vanessa Blackburn Kiddle 


advi A r) d W vt"ll "oriv^Redbrid"! Ilfon 






01-9286394 


L™.IG45TF. " 


B*to:"«!h^an£ti^ 




for full advertising details 




[JunoughmoreRuad! Bustombe 


■ 






L. NEWBURY ML NEWBURY NL. NEW 

Smart Micro-based 
Visual Display ^ 
Terminals 



24 lines 



per line. 96 ISO/ASCII 
character set. Dual interim 
CCITTV2-4. 

lehalforfu 

duple*. Green phosphor non glare displi 




' Matrix 

Printer 

priming speed 
CCITTV24(HS232) 


v 


page. 

£460* 




Prices from # 

£495 


Emulations: 

APLDECVT52.ICL71S1 Honeywell 
VIP 7006 S 7250 


•FWei "elusive of (telrrefy in UK ivtfcobtes 

rcadytoptugin. 
*- J 




w^'T* 


';f:H*]l i i lll'B 





1. 1 I is i! I In I p i f 

;n I i! Hi 



HI lllS 



„, || III !!! III II 



illlil 



II i«l j p 1 1, § t ii rfi is ] 
!«S!I MIS! 



Mi! i i is 

i ': I It Si 



I i S ! ! 

«!l , 

IS ■ i 

ill! i 1 1 !Hn !, I, is i i ! "fi is 

in inn nmm; h 

Mi Hi 1 iii 



Ii Mill I 



II 1 1 

II t 



!! 11 ii ill ll! ill tit Hi iii Hi iii !l ill iH 



di'raand i; n nip] , :t c, h i gli ptrrHtinirice »„ 

■ " : :■ '■■ ...... ........:.■.... 

■I v.fm.uLf.ipaWtqfinimtJiM 
Tlif r-f.inli S!ar I rnriji.n is LhcaniwcE. A 
cleverly bidanccd ton n S urjlii>n:ZH>A 



■ >n!yn.ir( „iil, i.i'.ujL-rion.Addto Ihi,,hi 
fcniiV'i>l.:r.'M„indyBucanM"wVSfr 1 



Norttv3o 



^comart 

l'OB. s ;.s,.N l „„.c™i„i,L-,| ] „ [ 
Tel:«M80)il5O0S.Ti:ki;3Z514, J^ 



Aorth Star Horizon 
reflects a iK'Haic in <ompu(iii» 



NORTH STAR BUSINESS SYSTEM 



WORD-PROCESSING 

STOCK CONTROL 

INVOICING 

SALES & PURCHASE LEDGER 

ETC. ETC. 




ry OTnri/ PROVEN RELIABILITY 
t A - 1 ULrl\ 1 YEAR GUARANTEE 




SAMPLE RECOMMENDED SYSTEM IAS ABOVE):- 


PHONE US OR CONTACT 
YOUR NEAREST DEALER 

■ ICES LTD 

■ lT0 
Liverpool Tel: 051-236 2208/9 

.■. . 1.0 ■ . 1-1 ■■'. ■■■ "' 




C NEC ROSpirwritar(RS232) + tractors £1775.00 

COMPLETE SYSTEM PRICE II ncludes cables! £4450.00 

ABOVE SYSTEM WITH DOUBLE SIDED DRIVES £4730.00 

FREE i ! WORDSTAR plus CP/M with above system. 


INVENTOR' ■ ■ £295.00 
■ ■ ■ mentSysiem for North Star BASIC 

Morth Star DOS despoolei ... ... £50 00 


WORDSTAR V2.1 Superb Word processing package 

MAIL-MERGE Adds form letter generation to WORDSTAR . f75.00 

DATASTAR CP/M compatible Database Management System £195.00 




. . . . 

... i Memory ■ £100.00 

Econoram .'. ■ £355.00 




■ 

Lightweight, 80 cps, Graphics E4S5.00 
Papar TiflBi Printer 2K bulfer lull ■ ... £595.00 

Monow aSMta Haid Disk Sys. < rimeuhaver CPflt 
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